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ther by Gemma Frijis, Merins, Hues, Wright, Blaew, or an 

others that have taught the Uſe of the Globes : And that {fo 
lanly and methodicaily rhar the meaneſt Capacity may at 

firft reading apprehend it, and with a little praftice grow ex- 
ert in theſe Dxvine Sciences, \\ 


With an Appen4ix ſhewing the uſe of the Profomaick Sphere. 


The ſecond Edition, Correed and enlarged. By Foſeph Moxon, Hydrogra- 
pher tothe King moſt Excellent Majeſty. 


ſhewing Reaſons why the {eyeral ſhapes and forms are piftu- 
red on the Celeſt;al Globe. 

As allo a Diſcourſe of tne Antiquity, Progreſs.and Augmentation 
of Aſt -onwmie. | 

Job. 26 7.13. Heſtr:tcheth out the Northoue the empty place, and khingeth the 


Earth upon noth ng. By his Spirit he hath garniſhed the Heavens : His hand 
hathframcd the crooked Serpent. 


LONDON, Printed by Joſiph CIoxen: and ſold at his L 
Shop mn Ryſſe!ſtreet, at the {12ne of Atlas, 1670. 
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Courteous Reader, -/. -* | 


= He Sites is the firſt Study a Learner ought tonndertake, for” 
| ONS apnns ara of them he will not be able 
10 underſtand any Author eit 


in Aſtronomy,Aftrology Na- 

._ - »Vigation, or 'T rigonometry: Therefore my aims in this book 

' Bath beento make the Uſe of them very plain and eaſie to the meaneſt 
Capacities:In proſecution of which Deſigne,T doubt rhe Learneder ſort 
may be apt to Cenſure mu guilty of Prolpeity, if not!Tautology: Becauſe 
the precepts bei in, they may account ſome of the E xamples Uſc- 
kſs. But I defere them to conſider that I write not to expert  Prattio-+ 

. mers, but to Learners, to whom Examples may prove more Inſtru- 
Five than s. Beſides, I hops to encourage thoſe by an ample libe- 
ral plainmeſs to all m love with theſe Studies, rhat F lar have 

| rope nar by the Crabbed brevity of theſe Authors that have 
(in ( aters as it were), rather 2urit Notes for their one Mc. 
mories, than ſuffteizm Documents for their Readers Tuſtruftions.. 

* The Globes for whach this Book js written are new Globes that . T. 
et fortb;wbich as T told you-in my Epiſtle to the Reader of Blaws 
Bok differs ſamewhat from other Globes, and that both the Coe 
leſtial and the Terreſtrial ; r7ine being the Jateſt done of any, and 
20 the accompliſhing of which I have not 'only had the help of all 
or moſh of the beſt cf other Glober, Mapt, Platts ;. and Sea-drafts 
New Jiſcoverie# that were thew extant for th: Terreſtial 

lobe , but alſo the Advice and. divettions of droers able Ma-- 

| thematicianss both in_ England and Holland for Tables aud Cal-- 
eulations both of Lines and Stars for the, Coeleſtial : upmm which 
Globe 1- have plated every Star that. was obſerved by Tycho 

 Brahe and..other Obſervers one degree of Longitude farther in the: 
Echptick than they are on. any other Globes :' So that whereas on 
other Globes the places of the Stars. were correſpundent with their - 
in Hea-ven 69. Tears ago, when T'ycho obſerved them, 

and therifore. according to his Rul: 2vant almoſt a degree of 
of their true places in Heaven at this Tyme : T have ſa every. Star” 
one degree farther in wen and Refiified them on the Globe 

* according 10 the-true place they will have in Heaven in the Year 
_ BD 
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To the Reader, 


Os the Terreſtrial Globe I have inſirred all the New Difco 
weries that hatve been made, either by our 0wne or Forraign 
Neavigators, and that both in the Eaſt, Weſt, North, and South 
parts of rhe Earth. In the Eaſt Indies we have -in theſe latter 
Times many ſpatious places diſcovered, many Ilands inferted, 
854 geaerally the whole Draft of the Country retifigt and amen. 
ded, even to the Coaff of China, Japan, Giloli, &*c. In the 
South Sea between the Eaſt and Weft Indies are ſcatered man y 


Tlands, which for the uncertain knowledge former Times had of 


rhers are either wholy left out of other Globes, or ele Laid down 
ſo erroneouſly that Iittle of credit can be attributed unto them : 


California 6 faund to be an Wand, though formerly ſuppoſed to be 


xt of the main Continent, whife North Weſt ſhoar as imagined 
ro thruſt it ſelf forth cloſeto the Coaſts of Cathaio, and ſo mak 
rhe ſuppoſed Straits of Anian. The Wiſtern Shoars of the Weſt 
Indies are more accurately deſcribed than formerly, as you ma 
fee if you compare eny Terreſtrial Globe that I bawelately ſet forth 
with. the Fournals of the Lateſt Navigators: And if Jou com. 
pare them with other Globes youwill find 5, 6, yea 7. degrees 
differerce in Longitude in myſt Places of theſe Coaſts, Magella- 
nica which heretofore 2902s thought to be part of the South Con- 
tinnt called Terra Inconnita 3s n1w alſo found to be an L 
land. All that Tiact of Land calle] Terra Incommita I have 
purpaſely omitred, bic3uſe a; yet we have na certainty whether it 
be Sea or Land, unlcſs it be of _ parts lately found out by 
the Dutch; who having a comveMient Port ot Batoyia inTava 
bawe from thence ſent forth Ships So:thwards, whcre they have 
0:24 ' ſevveral Very targe C 0:4Nt7 195 ; 070 whereof they have called 
Hollandia Nova, another Zelanlia Nova, angthcr Anthoni 


van Diemans LanJ; avd dives others; ſome 2obercof lies n:ay 


eur Antipodes; a; you may fee by my Terreſtrial Gloke. A- 
gain, Far to the Northwards thee are ſum: New Diſcoveriec, 
even within 6. degrees of the Pole: The Draft: to the Nath 
Eaſtwards I ha bo oy: down even as they were deſcribed by the 
Searchers of thoſe parts, for @ paſſage into the Eaſt Indies, 4nd 
al(» the Diſccveries of Bain, Capt. James, 14 Capt. Fox, (our 
own Country men, that atterwpted the find; 17 4 f4 [age that Way 
2nto 1h? South $:3, 

T alfo rol4 you what difference there is in ſ:veral Authors as 
baut placing the firſt Moridian, which is the beginniug of Lon- 

Ex gitude; 


Tothe Reader. 


gitude; that Ptolomy Placed it at the Fortunate Ilands , which 


Afr Hues pag. 4 chap. 1. his Treatiſe of Globes Owe fo bs 
the Hands of Cabo Verde, and 19 thoſe new called the Canary: 
Tlands; becauſe in his Time they ere the ff artheſt places of the 
Diſcovered World towards the ſetting of the Sun: Orhers placed 
it at Pico in» Teneriffa ; Others at Corvus and Flora; ecauſe 
under that Meridian the Compaſs had no Variation, but did then 
duly 6 25 the North and South ; Others for the ſame Reaſon 
began their Longitude at St: Michales; and others between the 
Ilands of Elores and F ayal : And the Spaniards of late by reaſon of 
their great N-gotiation in the Weſt Indics, Save begun their 
Lonvitude at Toledo there, and contrary to all others account it 
Weſtwards. | 
Therefore I ſeeing ſuch dive fi among all Nations, and as yet an 
Uniformity at home, choſ? with cur own Country men to place my 
Firſt Meridian at the 1]: Gratioſa, cre of the Iles of Atores. 

By the different placing of this firſ® Meridian it comes to paſs 
thar the Longitude of places are diverſly ſet down in different 
Tables : Forthof: Globs or Maps ihat bawe their firſt Meridj- 
an placed to th: Eaſt1ards of Gratiola have all plices counted 
Eaſtward brween the firſt Meridian and the Meridian of Gra- 
tioſa in fewer degrees of Longitude : And theſe Globes and Maps 
that have their firſt Meridian placed to the Wi|wards, have 
all places counted Eaſtwards from the CAeridzan of Gratiofa and 
their firſt Meridian in a greater number of deprees of Longitude, 
and that according as the Arch of Difference ic. 

As an Appendix to this Bock I have added a de [cription of rhe 
Prolomaick Sphears,and {eve incrted [:me particular Problemes of 
irs uſe: together 214th inſtrudt;ons bow the while u ſe of thas 
Sphear may eaſily be known by this Book. 

Thavwe alſo annexed a ſmal Colle&jon out of Dr Hood, which- 
declares the Rea ſons why ſuch ſtrange Figares,@nd Forms are pictu-- 
red on the Celeſtial Globe ; and withall the Pottical Stories of every 
Conſtilation. 

T likewiſe thought good to add at the Iatter end of this Book @ 
ſmal Treatiſe, intitul:d The Antiquity, Progreſs, and Augmenta-- 
tion of Aſtronomy. I may without Partiallity give is the Encunts 
umof a Pithy, Pleaſant, and Meahodical peece: It 2yas written by 
Gafſendus, and is worthy the Perruſal f all Ingenjous Lovers: 


of theſe Sitdies, 
Joſeph Moxoz- 
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Book I. 
B-ing the jſF RUDIMENTLS of 


 Aftronomic and Geographie. 


Or 
A Deſcription ofthe Lines, Circles, aud other Parts of the 


(Gr. O11] 


PREFACE. 


Ao DILL D—— ———— > ———e——_—_———— 


poſed a Maximegvie reoa(ason an allowed Truth)th: 

whole Science hath dependance: and by ſo much the 

mere demonſtrable that Maxime is, ſo much the 
more of Excellency the Science may claim. 

This of ſtronomie aud Geographic comes not behi:d 
any: for hzrein we ſhall only admit (with the Ancients) that 
the Form of the viſible Worlds Spherical:Neither ſhall w? 
beg our Aſcertion any further than Occular Appearance will 
demonſtrate : every Mans Ey being his Indge, ifhe be either 
on a Plain field, or at Sea, where not2jnz can hinder a free 
inſpeilion of the Horizon. | 
; Upon good grounds therefore, they aſſerted the Spherical 
: formof the I hole: andalſo concuded the Parts tobe Round: 
T mean.every intire Subfiſtance, as the Stars, Plancts, and 
th: Earth. 1 th: ©:leſtial Bodies/as the Stars aud Planets) 
this is alſo viſible; ard therefore un-controullitle : But that 
the Earth is Rouud proves with the unskilfull matter of de- 

| B ſpate; 


T He Students of all Arts and Sciences have cver pro- 
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A Deſcription ofthe Lines, Circles, and other Parts of the 


GLOBES. 


— 


PRAFACE. 


He Students of all Arts and Sciences have ever pro- 
poſed a Maximewhereon(ason an allowed Truth)th: 


whole Science hath dependance: and by ſo much the 


' more demonſtrable that Maxime is, ſo much the 

more of Excellency the Science may Claim. | 
This of Aſtronomie and Geog raphie comes not ' behind 
any; for herein we ſhall only admit (with the Ancients) that 
the Form of the viſible World is Spherical:Neither ſhall w? 
beg our wok any further than Occular Appearance will 


demonſtrate : every Mans Ey being his Indge, ifhe be either 


on a Plain field, or at Sea, where nothiag can hinder a free 
inſpection of the Horizon. | | 

Upon good grounds therefore, they aſſerted the Spherical 
form of che Whole: andalſo concluded the Parts tobe Round: 
T mean,every intire Subfiſtance, as the Stars, Planets, and 
th: Earth. 1n the ©:leſtial Bodies/as the Stars andPlanets) 
this ts alſo viſitle; ard therefore 4n-controullatle : But that 
the Earth ws Rouud proves with the unskilfull matter of dz- 

: Ga 


A Tutor to Aſtronomie and Geographie. Book 1. -. 


ſpute ;- they frequently __ S. Auſtine the words 
of the Scripture, which ſay, He hath ſtretched forth the 
Corners of the Earth ; no? confidering whether thoſe words 
were ſpoken as alluding to the amplitude of Geds Omnipetence, 
or that the Corners were meant Capes of Land, which m- 
deed are ſtretched forth into the Sea. But that the Earth i 
Round is proved by divers certain and infallible Reaſons, 

As firſt, By the Navigations of our Age, Divers atleand 
honeſt Mariners having Sailed and continued an E:feerly 
Courſe, have at length arrived (without turning lack) to the 
ſame place from whence they ſet f:rth + wi-neſs Magellani- 
cus, Sr. Francis Drake, Tho. Cay2ndiſh,Olvyer vander 
Noort, W. Schouten, G&c. 

Secondly, By the E-ngth of degrees in every Parallel ; for 
it isfound by Dayly olfervation that the degrees of every 
Par-/lel upon the Earth, hold the ſme proportion to the +. 
geees of the E quinAial, as the degrees of the ſam? Parallel 
upon an Artificial Globe or Sphere do to the degrees of the 
greate(#Circl? of the ſame : This argument alone is ſuffici- 
ent : yet take one more from Vifitle Appearance : And that 
is this : The ſhadew which the Earth and Water together | 
make in the Eclipſe of the Moon is alwaies apart ofa Circle; 
ther-fore the Earth and Water which is the Body ſhadowing 
muſt alſo be a Circular or round Bady ; for if it were three 
ſquare, four ſquare, or any other forme, then -wouldthe ſhadow 
which t makes in the Moon b: of the ſame faſhion. 

Beſides, Of all figures the Sphere or Globe is-moſt perf, 
muſt Gp and moſtintire of it ſelf, withoat either jomis 
or Angles; which fornrwe may alſo perceive the' Sun, Moon, 
and Stars to hav?, and all other things that are bounded by 
themſelves, as Drops of Water, and otherliquid things. 

But theres another frequent Argument ag «inſt the Globu- 
bus form of the Earth ; and thatis, That it ſeems impoſſible 

that the Earth ſhould be round,and yet gljo MP all 
| | | Taces- 
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tx poner hes in the wery Center, aud no where &lſe. 


Places : For though we that inhabiteon the top of the Earth 
go with our heads upwards ; yet thoſe that inhabite uncer 
neath us muſt needs 2o withtheir Heads downwards /ike Flyes 
on 4 Wall or Ceeling; and ſo be in danger of falling into the 
Alt. | ; 

For Arſwer hereunto, firſt, You muſt underſtand that in the 
Center of the Earth there is an Attrafive and dr.nving power, 
which draws all heauy ſubſtances to it: » by vertur of which 
A tr1etiv uw? things though logjed from the Earth will a- 
Z-un incitue and cling t0 the Earth, and jo much the mare for- 
cibiy, byhow 1:uchthe heavier th: y are; as« builct of Lead 
letfail cu? of the Air, inc/ines towards the Erth far more 
vole Zy dj 7, fly tre a bullet of the Jam: broneſs of Wood, 
0! Cars. 

ccondly, you muſt underſtand that in repo of the whole 


Vuiverſ* theres no parteither upper or under, but all parts- 


' ofth: Earthare alike incomveſt with Heaven; yet in reſpect of 


the Earth, it is Heaven, which we take for the 2 of an and 
therefore we are ſaid to go with our beads upwards, becauſe our 
head (of all the parts of our body) 1s neareſt to Heaven. 

Now that thes Attraftive power lies in the Center of the 
Earth,is proved by this Argument : If the Attraitru? power 
were not in the Center, a Plumb-line let fall would not make 
Right Angles with the Superficies of the Earch ; bur would 
b: Attrafted that way the Areradtizue wertne lies, and ſo make 
#nequall Angles with the Superficies : But by ſo many Expe- 
riments as hath yet been made, we find that a Plumb-line con- 
rinued, though newer ſo yLS 29 it alters no Angles with the 
Superficies of the Earth; and therefore undoubredly the Artratt- 
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CHAP..I. 
2 Se& I. hataGloke zs. 


Globe accordiug to the Mathem atical Definition, is a 
perfe&t and exatt round Body, contained under one 
ſurface. | | 
Ofthis form ( as hath been proved) conſilts the He:- 
vens and the Earth*and therefore the Ancients with* much pains 
Study and Induſtry, enleavoring to imitate as well the imagina- 
ry as the real appzarances of them both, have Invenced two 
y Globes; the one to repreſent the Heavens, with all the Conſtel- 
I lations, fixed Stars, Circles, and Lines proper rhereunto, which 
Globe is called the Celeſtial Globe; pl the other with all the 
Sea Coalt, Havens, Rivers, Lakes, Citties, Towns, Hills, Capes, 
Seas, Sands, &c. as alſo rh: Rumbs, Meridians, Parallels, and 
other Lines that {crve to facilate the Demonſtration of all manner 
of Qieſtions to be performed upon thEfame : and this Globe. is 
called the Terreſtrial Globe. 


SIT. Of the two Poles. 


R « Every Globe hath two Polegthe one North,and the other South, 
The North Pole is the North point of the Globe : The South = | 


Pole in the South point. 


S ITI. Of the Axis. 


From the Center. of the Globe both waies proceeds a line 
throvgh both the Poles, and continues it {elf infinitel y; which is 
called the Axts * the Wirldand is repreſented by the two wyers 
1n the Poles of the Globe : Upon theſe two wyers the Globe is 
tarned round, even & the Heavens 1s Maine $o move upon the - 


 Axisof the World. 
"20 S ITII. of zhe Braſen Meridian. 


Every Globe is hung by the Axis at both the: Poles in a Bra- 

{:n Meridian,which is divided into 360 degrees; (or which is all 

oe) 12to 4 Nin-ties: the fir!l beginairg ' the Nerth Puleyis con» 

- | tin':1ed from the left han4 towards the right til] rhe re:mination 
I OS. of go degrees, and is marked with 10, 20, Jo, &c, to 90. from 
' * whence the d-gr2es are numbred with @o. 70, Go, Rc. to 0, which 
In 1 in the South Pole:from waence again the degicesare numbred 
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Book IL Rudiments of Aſtronomie and Geographic. 5 
with 80, 70, 60, &c. to ©. and laſtly from o the degrees are num- 
bred with 10, 20, 3o, to 90. whichis again intke Nori, Pole. 

This Brafen Meridian 1zot great ule;for by the helpef it yon may * 
fiad the Latitude of all places, the Right Aſcorfic ft ;od Decling';e 
01 of all rhe Stars,&c. an4 Reftihe the Glube to zny Eatuuce.” 


$ V Ofzke Horizon. 


The Hortzon 1s a broad wooden Circle, encom paſſive t! c 
Globezhaving two notches in it;the one in the North,the other in 
rae South pout: T'he notches are made j'1!t fit to contain the Pra 
ſen Mridion that the Globe 1s bing in: In the bottem cr under 
Plum of the HariZ.90 there ſtands 1p a prop or (as it 13 call:d) a 
B:4, 1n wiiich there 1s alfo a notch, into, which notch the Prafen 
Meridizn 1s alſo let, {o low as that beth itand the Gl.;ke may. he 
divides mto two equal halfs by the up pzr Plain ofthe wooden Ho- 
| rizon. Theſe Notches are as gages to keep t]:c GLbe frem taclir- 
| ing more to the one {ice of the wooden Hyrizon then the other. - 
< Upon the upperPlain of taz Horizon is everal Circlcs lelinea- -Y 
re. 1:38 firſt;the inner Circle, which 1s 4a Circle divided mto tyelve . 
equal parts, viz. intorwelve Signes,erc ry Signe having its name .- =» 
preitxed to it, as to the Sione of V 15 the wir Ariery to 5 the 
word Taurus,&c. every Signe again 13 divided into JZ0equalparts 
wi C1are called Degrees, and every tenth degree 13 marked with , 
IO,20,0r ZO. 
Next to the Circle of Signes 13 2 Kalender or Alman:ck,accor- 
ding to the Ol ftile uſed by us here 1n Ezp/znd, each Moneth 


'» 
: being noted with 173 propper name;as JF amary, Pebruaty, March, . 
4 &c.and every day diſtinguiſhed with Arzthmeticalfigures, as 1, 
| 253» 4 &c.t5 the end of the Moneth. ' 
S ! . T . 0 . 
. The other Calender is a Calender of the New ftyle;which 1s in 
a manner all one with the Old;only in this Calender the Moneth 
begins ten daies ſooner than they do in the other: and to this Ca 
lende:(becauſe it was inſtiruted by the Church of Rowe) there 1s 
: exed the Feſtival daies Celebrated by tne Romiſh Church. 
os annzxed the Feitival Jaies Celebrated by tie Rom u 
1 The tw) other Circles are the Circles of the W inds;the inner-- 
= mot wing their Greek and Latine names,which by them were 
jo but rwelye; and the outermoſt Faving the Engliſh Nzmes, 
" whic' for more preciſenefs are two and thuty. | oh " 
h The uſe ofthe upper Plain of the H5: 17.08 is to diſtinguiſh che E 


d Day from the Night;the Rifine: 2nd Setting of the Sun, Moon,or * 3 J 
k By Stars _ 
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Stars, &c. and for the findivg the Azimuth, and Amplitude, &c. 
$ VI. ofthe Quadranr of Altitude. 


The Quadranc of Alritude is a thin brafs plate, divided into 
95. degrees; and marked upwards with 10,20, 3040, &C. to 90. It 
13 rivetced to a Braſs Nut, which is firted to the Meridian;an4 hath 
aScrew in it, to {crew upon any degree of the Meridian When 
it is uſed it is molt commonly | A. ro the Zenith. lts ule 1s 


for meaſuring the Altitudes, finding Amplitudes, and Azimurhs, 
and deſcribing Almicantaraths. It would lometimes ſtands you in 
good {tced if the Plate were longer by the bredrh of the Harizen 
than 90. degrees;for thenthat length being turned back will ſerve | 


you inſtead of an Index: when the Nut is {crewedto the Zenirh, | 


to cuteither the degrees or Daies of either Style, or the Pointsof 
the Compaſls inany of thoſe Circles concentrical tothe innermoſk . | 
edge of the Horizon: waich the Ey cannot ſo well judge at. 


'$ VII, gfe Hour Circle, and irs Index, 


hos. Circle 1s - __ ———_ Circle, fitted on the Meridi- 
anwaole Center 15 tre Pole © = 

the world: it is divided into the LEELME 
24. hoursof the Day and Nigt, 


and each hour is again divided 


L 

into halfs and quarters, which 
in a Revolution of rhe Globe j : 
arc all pointed at with an In-\{-} E 
dex, wiich to that purpoſe as \\\ ; 
fircedonthe Axis of the Globe, \F\ ; 
The uſe of the hour Circle We | , 
is for ſhewing the Time of VC 


the ſeveral mutations and 
Conigurations of Celeſiidl 
Appearances. 
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o V III. Ofrix Nautical Compaſs, or Box ad Needle. | 


Juſt under the Eſt point of the Horizon, upon the undermoſt 
Plain, 1s ſometimes fixed a Nautical Compaſs, whoſc North and 
Sourh line muſt be Parallel to the North and South line of the 
Horizon. The uſg for ſetting the Angles of the Globe 
correſpondent to th of the World. | 


$ I'X. of the Semi.Circle ef Poſition, 


This 18 a Semi-Circle made of Braſs,and divided into 1£0. de- 
grees, numbred from the Equinoctial oneither fide with 10, 20, 
30, &Cc. to. 90.zt the two ends there 1s an Axis,which is fitted into 
the two holes of rwo ſmal ſtuds, fixed in the North and South 
line of the Plain of the Horizon: upon this Axis it 1s 
moved up and down, according to the intent of your operation. 

The uſe of this Circle of Poſition is,for the fnding the twelve 
Aſtrological Houles of Heavery and alſo for figding the Circle of 
Poſition of any Star or Point in Heaven. | 

Thus much may {erve for the lin2wments circumjacent to 


the body of the Globe. The next diſcourſe ſhall be 
CHAP. II. 


of the Circles, Lines, &c. deſcribed upon rhe Superficies 
of the Globe; b:gining with the Tereſtrial Globe; aud 


Sect; I. Of the Equator. 


TH e Equator is a great Circle, encompaſſmg the very middle 
of ry Globe 0 the two Po ray hav Sera it 
ne the North part, and the other the 
t Circles are).divided into -" equal 
s, which are called Degrees. Upon this Circle the Longirude 
13 numbred, from Weſt to Eaſt;;nd frem thiz Circle both waies, 
viz. North and South the Latirude is reckoned It iscalled the E- 
quator, becauſe when the Sun comes to this line (which is twice 
in-one year, to wit, on-the tenth of Adzrch. and the thirteenth 
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of Sctr.mbz;7)the Daics and Nights are Equated, and both of ona 
l-ng h. | 


$ IT. Of the Meridians. 
' Tere arc infinite of Meridians, for all Places lying Eaſt or 


\V ef: tram one another have {everel F ats; but the Meridi- 
ars:lelinzated upon the Tereſtrial .1n number 36. ſo 


rat between two Meridians is contalen degrees of the E- 
quz:cr. From the firlt of theſe Meridiarts (which 1s divided into 
twice 99. degrees) accounted from the Equator towards cither 
Pole) 1s the beginning of Longitude, which upen our Engliſh 


Globes is atthe lle Gratioſa, one of the Iles of the Azores, and - 


mmbrd inthe Equator Exltwards, with 10,20, 30, &c. to 360. 
ro::nd4 about the Globe, rill it erd where it be gan. Eg 

They arecalled Merilias, becauſe they 6ivide the Day into 
two equal parts: for when the Sun comes to the Meridiun of any 


Place, it is then Midday, or Full Noon. 


$ ITI. Of the Parallels. 


As the Meridians are infinite, ſo are the Parallels; and $ the 
Meridian lines delineated upon the Glcbe axe drawn through no 
m2re than every tenth degree of the Equator,fo are the Parallels 
ailo delineated but upon every tenth degree of the Meridian; left 


. the Globe ſhoulJ be too much blled with ſaperfluity of lines, 


which mio obſcure the ſmal-names of Places.” The Parallel Cir- 
cles runs Exitand Welt round about the Globezeven as the Equa- 
tor; only rh2 Equator 13 a grzat Circle, and theſe are every one 
I: than other, 4iminiſhing gradual! y till theyenJ in the Pole. 
The Parallels are nambied upon the Meridian with 1, 20,430» 
&C. to 90. beginning in the Iquator,and ending inthe Pole. 


. "They are called Parallels; becauſe they are Parallcl to the 


Equator. | & 
S$ TITI. ofthe FEcliptick, Tropicks, and Polar Circles. 


Theſe Circlesthough they aredslineated upon the Tercſtrial 
Globe, yet they are malt proper to the Celeſtial; and therefore 
when L com2 to the Celeſtial Globe, I hull define them unto 


you. 
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$ V. Ofthe Rhumbs. A 
"The Rhumbs are neither Circles nor ſtraight lines, bat Heli- 
ſpherical or Spiral lines: T he proceed from the point where we . 
and, and windabout the Globe till they come to the Pole ; ; 
as where at laſt chey looſe themſelves. They repreſent the 32 winds 
J- of the Compal, | 
ſo Their ute is to fhew the bearing of any two places one from 
E- another: that is to ſay, upon what point of the Compaſs any ſhoar 
=o or Land lies from another, : 
JE There are many of them deſcribed upon the Globe, for the 
iſh betrer directing the ey from one ſhoar to the other, when you, 
nd | ſeek after the bearing of any two Lands, Some of them (where 
ho there is room for it) have the figure of the Namtical Card 6rawn 
about the Center or common interſetion, and have (as all other 
a Curds have) for the diſtin&ticnof the North point, a Flowerde- 
o Luce pitured thereon. 
They were fixftcalled Rhumbs by the Portugals ; and the 
name ſince uſed by Latine Authors, and continued by all W riters 3 
rhat have occaſion to {peak of them. Y 
the $ -VI. of the Lands, Seas, lands, &c. Defcribed upon 
= the Terreſtrial Globe. | Cen 
cit 'Dhe Land deſcribed upon the Globe is bounded withan irre-- 
es, gular line, which runs turning and winding ito Creeks and An- 
Ar gles,even 2s the ſhoar which it repreſents (doth.) For the better 
454 diſtintion of Lands, &c. this line 1s cullered clale by one {de 
w_ thereof with divers Cullers; aswith red, omg xa greeny&c.thele 
le. cullers diſtinguiſh onepart of the Continent from the other; and - 
39 alfs:oneIland from another;. 'That fide of the line which incom-- 
afſes-the Cullers;is the bounds of the Land, the other fide of rhe 
the ine which is left bare without Cullers,is the limitsof the Water. . 
| T8 Landis either Cu . þ 
A Continent is a quantity d, not interlaced or ſepa-- 
oS rated by the Sea, in which —_ Kingdomes and Principalicies 
"2 are contained ; as Europe, Aſia, Africa, America: 
rial AnI/andis a partof the Earth, cnvironed round with F4- 
Ore ters ; 28. Brittain, Fav, S. Lauroxe Iſle, Barmudas, &C. 
no ' Theſe again are ſubdivided into Perinſela, Times, Promemo- = 
'OU. | 19097 CG & 
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A Peninſula is almoſt an I [land ; that. is-2 track of Land 
whici being almoſt encompaſſed rod with Mater, is joyned 
to thefirm Land, by ſome lintle Thus; az Midacca inthe Eaſt- 
TI 1d es &c. ' { | 4 

AnTſimss 13 alittle narrow neck of Cant , which joyneth any 
_P-nirſ'4a to the Continent ; as the Straits of Dariene in Peru,and 
Cor32th 1n Greece. | 

A Promontary 13 ſome high Mountain, which ſhooteth it (oIF 
1atoth2 Seazthe utmoſt end of which is called a Cape,as that great 
Cap: of good Hope, and Cape Verde in Africa. 

'The Water is either Ocean,Sea,Straiti,Creeks, Lakes,or Rivers. 

The Oc:a7 is that generall colle&ion of all #aters, which in-' 
vironeth t1e whole Earth on every fide. 

The Sa 13 a part of the Ocean; to which we cannot come 
but thro':g ſome Strcit,as Mare Mcditerrancum, Mare Baliicum, 
and the hike. | | 

Theſe take their names either from the aJjacent places, as the 
Britiſh Ocean, tae Acrlancich S:a,&c.or from the firitdifcoverer, 
as Mar: Mapell-nicum; Davis and Forbiſhirs S;raits; &c. Or 
from ſome remariable acadent, as Mare Rubrum, from the red 
colour ofthe Sans; More —Egcum, Pontus Enxims, and the 
hke. | 

A Sirait is a part of the Ocean refrainzd within narrow 
bounds, and opening 2 way to the Seaz a3 the Straz's of Gitraltar, 


A tutor to AftronomieandGeo 


_ Hell:/þoyt, &c. 


A Creek, iz a crooked ſhnar, thruſting out as 1t were two armes 
to imbrace the Sea, as Sizus Adriaticus, Sinus Per{tcnus &c. 

A R;wer is a {mali branch of the Sea. tiowing 1ato the Land ; 
as Tham:s, T jber, Rhine, Nilus, &c. | | 

Now that theſe L1nds, Hands, Town, Sctas, R1vers, &c. 
may at the firſt ſearch be found upoy the Globe, all Geogra- 
= have placed them thereon according to- Longitude, aud 
Latitude. | ; 


/ 


$ VII. Longitude. 


The Longitude is m1 Arch of the - comprehended be- 
tweenthe firſt Meridian and the Meridian of the Place you 1n- 
quire after. It is numbred on tho Equator from the Welt to - 


- 
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EalwarCs' With IO, 20, 30, to 360. degrees, till it end where. it 


ad began. 


FE a] $ VIII. Latitude. 
b/ | The Latitude is an Arch of the Meridian ccmprehended Le- 
tween the Equator and the place enquired after. Itis mymbred on 
JE the Meridian from the Equator both waes, viz.North and South, 
_ ill it come to the Poles, or go degrees. _ S 
Thus much may ſcrve for the deſcription of the Tereſtrial 
TE Glabe: I therefore come to treat of the Celeſtial. 
ST CHAP. 111. 
N . Fe. 
w Of he Celeſtial Globe,or the eighth Sphere,repreſented 
by the Celeſtial Globe: its metro, and of the Circles, 
he . Lines, Images, Stars,G&c. deſcribed thereon. 
cry | 
* wh | : 
” Se& I. Ofthe eighth Sphere. 
he 4 He eighth Sphear which is the ſtarry Heaven, is repreſen- 
| ted by tie Cceleſtial Globe, becauſe. upon the Convex-- 
WW _ itycf 1rall the Stars and' viſible appearances: are placed 
ary according to the order that they are {cituated in the conc 
vity of the erghth Sphear It is called the eighthSphear becauſe be- 
_ tween it and us are Contained ſeyen other Heavens, or Sphears; as 
1. the Afoon, 2. Mercury, 2. Vinus, 4. the Sun, 5. Mars, 6. Futiter, 
dz 7. Saturn,and eightly the Starry Heaven. The antients have made: 
| the Sy{teme of the World to conſiſt of two other Sphears, called 
CC. the Chriſtalline Heawven,and the Primum Mibile, or firlt Mover :: 


ra- a in the following figure is repreſented. 


———— 


4, Ms. PORY * 4 ds. LES SGT LIL I INES. - 7 


———————_. 


iz <A TurortoAftronomic and Geographic. Book I. 


A figure wherein may be ſeen the Compoſition of the whole 
Frame of the Porld, - —_— 


$ I). Ofthe Motion of he eighth Spheae. 


There hath been attributed to the eighth Sphear a twofold mo- 
tion; the one called ity Diurnal Motion, which is made from 
Eaſt to Weſt, upon the Poles and Axis of the World, and the o> 

ther called itsSecond motion; which is made from Weſt to Eaſt 

pon the Poles and Axis of the Ecliptick. + 

The Diurnal Motionscauſed by the violent FR of the 
| Y <0 1477703 
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Primum Mobile, f5x in 24. hours it carries along with it, not onl 
theeighth Heavenor Orb of fixed Stars, but the Orbs of the Sx, 
the F901 and all the reſt of the Planets. Ir is called the Dizurna 
Maion,becauſeit 1s finiſhed in one Day. 
The ſecond Motion 1s unproperly attributed to the eighti 
Spear; it being indeed the Motion cf the EquinoCtial, thoug} 
Authors ſometunes careleſly mentionthe one inftead of the other 
Therefore 1n the next SeCtion, where I treat of the EquinoQial, 


- F(hall ar large explain unto you rhe nature of this mifcalle. 


Second Motion, 


$ ILL ofthe EquinoQial. 


The EquinoCtial on the Celeſtial Globe, is the fame line 
formerly called the Equator upon the Terreſtrial; only with this 
difference,that the Equator remains fixt upon the Terreſtrial 
Globe, bur.the EquinoQtial upon the Cazleſtial Globe is move- 
able; (orat leaſtmult be imagined to m_ contrary to the Djur- 
1141 motion from Welt to Eaſt, upon the Poles of the Ecliptick : I 
{y imagined to move, becauſe inthe Heayens it doth really move, 
though on a mxterial Globe it would be inconvenient to make a 
moveable EquinoRtial,and therefore it hath one fixed which for 
thus an] the next age will ſufficiently ({eree, without much devia» 
tion from the truth itſelf, 

Now that the difterence/between the Equator upon the Ter- 
reſtrial Globe, and rhe EquinoQtial upon the Caeleſtial, may be 
proved; and the motion of the EquinoCtial be the better under- 
ſtood; I ſhall only. bring. thus example; ry 

All places that were formerly under Frans Mir do.and will 
keep the ſame Longitude, and remain ſtill under .che Equator:.as 
Way: be proved by comparing the Ancient and modern . Geqgr6 
bers togerſter; but thole:Stars-that wrexe formerly (under the. E- 

wrioctial, do not keep the fame Longiqudes nor .remain .under 
mation from.Weſt to Eaſt, uprthe Poles of the 'Ecliptick. Bur 
theStars icing: fixed in their oneSpheary ike knots in wood). and 
therefore move not, are by the preceſſion of the Equmox left be- 
hinJ the EquinoGtial Colure, and fo are cauſed to alter their 
Longitude; as by. comparing the Obſervations of ancient ard 
modern Aſtronomers A” it will appear; for about 346 
W446 - - , 2 years 
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years before Chriit, rhe Erit Star 1n the Rams horn was by the 
Egyptian anl Greczan Altronomers obſerved to be 11 the {Zqui- 
nctial Culare: and 5g ycarsago, when Tycbo-obicrved, 1t wes 
Fyinito be 1 27 degrees 37. minutes of V. So that in about 
/ 2020 years it 15 moved forwards. 28 degrees, and will according 
to Tyc9Is opinion, firgſh . its Revolution in 25412 years : Ac- 
curing to which motions I have Calculated this following 
Table, for finding the Degrees and Miruees of the EquinoCtial 
mo”ion,an{werable to.any number of years within the ſaid Re- 
volution. | 


"p deg] m| years| . |deg 
I oO; O| . 10O I 25 
2 4 8 »+ 200 - 
3 " 0-0 309, . | 4 15 
4. of 33 | 40&|' | 5j 4© 
5 O; 44 5<O 77: 
16 &| 4 To09] - 14 IN 
7 oO 57 2000] | 28] 20 
] $| "oF 30, . 42] Yo 
g o| 74h 4002, | 56} 40 
Io o 2 5..co; | Ju} FO 
20 - ICOOO, [I41I| 40 
4 O| 24 20000] - [283] 20 
= o| 57] 25000| «1354 10 
8! I e [25412  |>60l-: 


| This Table may be of uſe for finding the Equino&ial pofi- 
tion of any Star, for any year either paſt, preſent, or to come. 
Its ule is very eaſie : For-if you deſire to know the motion of the 
"Equinox forany number of years,you need but ſeek your num- 
ber in the Collumn of years, aud againſt it you- have te degrees 


and minutes of the Equinoctial njotzon. | | 

" Butthoughrhe Stars have chiymotion one ways viz. in Lon 
gitude,yctdo they not at all alter rheir Latitudes;becauſe the mo- 
tion of the Equinoctial' is made upon the Poles of the Ecliprique. 
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$. ITI1I. of the Ecliptique. 


The Ecliptique is agreat Circle; lying oblique oraſlope'frum 
the EquinoCtial, making an Angle of 23 1 degrees with it : It 
cuts the Equinoctial 1070 two equal parts, ard 1s cut by the E- 

uinoCtaal in two oppoſite points, Viz.in T\ and =. It divides the 

lobe mto two equal parts, called Hemyſpbears ; the one the 

Northern,and the other the Southern Hemſphear. It is divided 
into 12 equal Parts, which -2re called the -twelve Signes,- eve ry 
part being noted with the CharaCter of the Signe belonging 
unto it, as unto Arjzs, Y, to T arrus, 5, to Gemini, iT, and fo of 
the reſt, From every one of theſe 12 diviſions proceed both 
waiesV1z. North, and South, Circles of Longitude, into the 
Poles of the Ecliptique. Each of theſe twelve Signes is divided 
into Zo equal parts, which are called degrees; and are numbred 
upon-every tenthdegree with 10, 2v, to 30; and pon my new 
Coeleſtral Globe for more precuſeneſs, every degrec is again di- 
vided into halfs. Bot 
» Iris called the Ecliprique as beingderived from the Greek 
, word ; Ex:p/im, which fiynifies to want light, becauſe in and 
,» abour 1. nappen all the deteRts and Eclipſesboth of the Sun and 
,, the Moon, | 
» IEralfncalled rhe way of the Sun, becauſe the Sun goes al- 
»» Waies under it,paſſing through it in all his ArnualCourfe. 


$ V. Of th: Poles of the Ecliptick. 

There are two Poles of tne Ecliptick, the 6ne the NorthPole, 
the other the South Pole; arid are called North or South accordin 
to their pſicion next the North or 'South Pole of the Worl 
Exch is diſtant from its correſpondent Pole of the World 23 

2grees JO minutes. 

As on the Terreſtrial Globe all the Meridiansdeſcribed there- 
on mcet in the Pole of the World, {o on the Celeſtial allthe Cir- 
cles of Longitude drawn through the twelve Signesrheet in the 
Poles of the Ecliptick. 
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$ VI. Ofthe Axis ofthe Ecliptick. 

Through the Poles of the, Ecliptick is ooo to pals 2 
ſtraight line throughthe Center of the Plain of the Ecliptick; 
which-is called the Axis of the Ecliptick, upon which the ſe- 
cond motion of the Ecliptick 1s performed : even as the diutnal 
motion is performed upon the Axis of the World. - /'N 


$ VII. Ofthe Colures,and Cardinal Pojnes. 


There are two greatCircles cutting one another at right angles. 
I the Poles of the WorlJ,which are called the Cclures, Each Cow 
Lure recives 2n additional name from the point in the Ecliptick: 
that it cuts; as the one paſſes from Pole to Pole through the be-. 

' ginning of Y and = which being two Equinoctiat Signes, names. 
— 1 that Colure the EquinoQtial Colure : 'The other paſlcst 
through the beginning of <5 and v8, which are Solſticial Signes, « 
and therefore names that the Solſticial Colure. 

Theſe Colures by interſeting one another, divide themſelves. 
to four Semt-cireles; and theſe Semzcircles divide the Eclipick 
mto four equal VIZ. ', 4:2, and VS, | | 

Thepointof the Ecliptick thattheſe interſeCtions pals through - 
are called the four Cardinal points, and are of greatuſe in Aſtro. * 
nomy; for "nor Lay ay approach to-atiy of them the Sea- 
fon of the Year isaltered into Spryng,Surmmer, Autumn, Winter: as 
ſhall be ſhewedhereafrec,. | 2 


$ VIIL Ofthe Tropicks. 


 Thereare two ſmaller Circles Parallel to the Equinodtial, 
, whicharecalled the Tropicks,the ene Called theTropick of Cancer, 
the other the Tropick of Capricors: they are diſtant from the E- 

inoCtial 22. degrees 30. minute \atel herefineartl he bends of 
the Ecliptick. They receive their names from the :Coeleſtral 
Signe that they arejoyned unto; as the ———— of Cancer, 
becauſe it touches the Signe of Cancer, the 6ther the Trepiok -of 
Capricorn, becauſe it touches. the Signe. of Capricorm. 
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IX. Of the Circles ArCtick aud AntarQtick. ? 


Fay. 
—o1 
& 
; 


"Y * About the Poles of the World are deſeribedrwo ſmal parallel 
he Circles; the one called the Ar#ijch, the other the Antar&tich : 
6s That in the North is called the Ar#ick Circles that in the Sourh 


nal the AntarFick Circle. | 

nie They have the ſamediſtance from thePolesof the World that 
the Tropicks haye from the EquinoCtial Circle, (vis. 22 degrees 
30 minutes) and that the Ec/zprick hath from the Poles of the 
World; and therefore runthrough the Poles of the Ecliptick. 


ou X. Of the Images called Conſtellations, drawn upox the 
tick; Celeſtial Globe. 

_'s | Here 1 think fit to be behoKden to Dr. Hood, for the paines 
lege he harh taken in his Comment on the Images and Conſtellations. 


He ſuth, The Stars are brought into Conſtellations for inſtrufti- 


TIESg © ; . . 
© ons ſake: things cannot be taught withour names, to giveaname 
\ to every Star had been troubleſome to the Maſter, and for the 


TY Scholler; for the Maſter to deviſe, and for the Scholler to re \ _. ” 
x member : and therefore the Aſtronomers have reduced many k 

| Stars into one Conſtellation, that thereby they tell the better 

AY. where to ſeek them, and being ſought how to expreſs them. 

| All the Conſtellations formerly notified by the Antients were 


_ in number 48. twelve whereof we call the twelve Signes of the 

: Zodiacks Vis. 1. Aries, V. 2. Taurns, O. 3. Gemini, IL. 4. Cancers 

SF. 5. Leo, A. 6. Virgo, R, 7. Libra, =. 8, Scorpio, . 9. = 

14rius, 2. 10. Capricorn, VS, 11. Aquarius, 12. Piſcer, X, One 

oy yam = are ods the North nw, _ and are 

I called 1 Urſa minor, 2 Ur[a major, 2-Draco, 4 epheus » 5 
_ Bootes, 6 Corona Septentr; , 6x , 319m ' 3 Cygnus , 10 

- Eb Caſſiopea, 11 Perſeus, 12, Auriga, 13 Serpemarinsy 14, Serpens 


Ophiuchi, 15 Sapitta, 16 Aquila, 17 Delphinus, 18 Equiculus, 
Kot _ Pegaſus, ny pier Ti oy 21 Triangulum. The other 15 
areſeituate in the South Hemiſphere, and called x Cetw, 2 Orion 
+ .of 3 Eridanus, 4, Lepws, 5 Canis major, 6 Canicula, 7 Argo Naviss 
8 Hydra, 9 Crater, 10. Corus, 11 Centaurus, 1% Lupus, 13 Aras 
14 Corona Auſtrina, 15 Piſces Huſtrins, Beſides there are 
rwo other Conkellations in thaNonbHemiGhbarns awe 

an 
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and Coma Berenices: which becaule they were not ſpecifiedby the 
Anaents are here inſerted apart. ts 

Now the Aſtronomers did bring them into theſe figures, and 
not into other, being moved thereto by theſe three reaſons: firſt 
theſe Figures expres ſome properties of rhe ſtars that ire in 
them; as thoſe of the Ram to be hot and dry ; Andromeda. 
chained berokeneth impriſonment :the head of Meduſa cut off, 
fgnifierh the loſs of that part: Orioz with his terrible and threat- 
ning geſture, importeth tefnpeſt,and terrible effes: The Serpent 
the Scorpion and the Dragon ſignifie poyſon: The Bulljnlinw. 
ateth a melancholy raſliva: The Bear inferreth cruelty , &c. 
Secondly the ſtars, (if not preciſely yet after a ſort) do repreſent 
ſuch a Hgure, and. therefore that Figure was afſigned them: as 
for examole, the Crown, both North and South; the Scorpion 
and the Triangle, repreſent the figures which they have. 'The 
third cauſe was the continuance of the memorie of ſome notable 
men; who either in regard of their ſingular paines taken in 
Aſtronomy, .or in' regard of ſome orher notable deed, had well 
deſerved ofman«kind. . = 

The firſt Author of every particular Conſtellation is uncertain; 
yet arethey of great antiquity; we receive them from Pro/omie, 
and he follbwed the Platonicks; ſo that their antiquity is great. 
Moreover we mayperceivethem to beanci-nt by the Scriptures, 
and by thePoers. In the 38 Chapter of Fob there is mention 
made of the Pleiades, Orim, and Arfurus, and Mizzarorh,. 
which ſome interpret the 12 Signes: Fob lived in the time of 
Abraham, as Syderocrates maketh- mention in his Book de 
Commenſurandis locorum diſtantiis. 
Now beſides all this, touching the reaſon of the invention of - 
theſe conſtellations the Poets had this purpoſe, v;z. to make 
men fall inloye with Aftronomy:And to that intent have to eye- 
ry Conſtelfation-invented ſtrange conceited ſtories;((as you-ma 
read ar the Jatter end of this Book) therin imitating Demoſt- - 
benes, who when he could not get the. people of Athens to hear 
him in a matter of great moment; and profirable for the Com- 
mon-wealth, he began to tell rhenr a tale of a fellow that fold 
an Aſs;by. which tale, he fo brought on the Athenians that 
they were both willng to hear hjs whole Oration,. and to put in 
pratice what heexhortedthem to. The like intent had the Poets 
inyenting of thoſe Stories: They ſaw that Aſtronomy being for 


: COMm®- 


As No OT i 0 or OO VERT SOS 
4 % 99 « = Re 7 7 iT $5.58 SE ESNS 
< be Chews Bi On oh ON * 
* : 1&0 Fat IS £ 
pL 


that 
It 111 
P.Iets 
& for 


COm* ” 


pantbn ts 
7 TO big 
' : 
. - 
—— IF 
- 


9-4 Ye Jo, rn 
—— 


ok I. Rudiments of Aſtronomie a#d\Geoyraphie. "+9 


commodity ſingular in the life of man, was almoſt of all men” ut- 
terly negle&ed : Hereupon they began to ſetforth that Art under 
Fictions; that thereby, ſuch as could not 'be peſwaded by com» 
moditys might by the pleaſure be induced to take a view of 
theſe matters : andthereby at lengrh fall in loye with them. For 
commonly you ſhall note this, that he thatis ready to read the 
Stories, cannot content himſelf therewith, bur defireth alfo- to 
know the Conſtellation, or at leaſtwiſe ſome principal Star 
therein. | 

There are in Heaven yet twelve Conſtellations more, poſited 
about the South Pole , which were added by Frederico Hont- 
7anm, inhabiting on the J{]and Sumatra, who being accommo- 
dated withthe Inſtruments of that immortal Tjecho , hath obſer- 
ved the Longitude and Latitude of thoſeStars, reduced them into 


' Conffellations, and named them'as follows, 1 The Crane, 2 The 


Phenix,2 The Indian, 4. The Peacock, 5 The Bird of Paradice, 

6 The Fly, 7 The Cumelion,8 The South Triangleg The Fling 

Fiſh, 10 Dorado, 11 The Indian Fowl, 12 The Southern Serpent. 
XI. Ofthe Number of the Stars. 


Alrhough in Heayenthere be a very great number of viſible 


Stars, which for their multitude ſeem innumerable; yer no wiſe 


manwill from thence infer that they are impoſſible ro be counted: 
for there 1s no Star in Heayen that may beſeen, bur its Longr- 
rude and Latitude may with meet Inſtruments for that purpoſe 
be exactly found, and being once found, it- may have a name 
allotted it, which with its Longitude and Latitude may be Cata- 
logrized either for the-memory ofthe Obſerver or theknowledge 


' of Poſterity. Now therefore if any one Star may be obſerved, 


they may all be obſerved;. and rhen may they all have Names 
giyventhem; which though to the ignorant it ſeem uncredible, 
yet to the ſons of God,(as Foſephis cals Aſtronomers) who here» 
in participate of their fathers knowledge, it is eaſie to number the 
Stars, and call them all by their Names Pal. gp: 4- 
Butthoughall the Stars in Heayen may he numbred and named, 
yet hath not Tychoorthe Ancient Aſtronomers thought fitto take 


. noticeof more then 12.4.1.of the chiefeſt that are vitible in our 


Horizon, they being ſufficient for any purpoſe that we ſhall have 
occaſion to apply them unto. Yet of late the induſtry of Fred. Hout» 
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the Stars, 


Latiende of 
the Stars. 


4 


nan aforefand hath added to the Caehges 126 Stars, with their 
Longitude Latirude and Magni given Names unto them 
which upon my new Globes I have alſo aſcerted, as may be ſeen 
about the South Polethereof. So that with theſe 12.41 obſeryed 
by Tjcho and the Antients, and theſe136, the whole number of 


the Catalogue 15 1377. 


Some other Stars of late have been alſo obſerved by Bajermt, | 


among the ſeyeral Conſtellations aforeſaid; but not of any conſi- 
derable Magnitude: and therefore thinkfit to paſs them by, and 
cometo their ſciruation in Heaven, according to Longitude and 
Latitude: 


XII. Of the Scituation of the Stars. 


Longitude of The Stars are ſcituatein Heaven according to their Longitude 


and Latitude. As the Longitude of any place on the Terreftrial 
Globe is an Arch of the E | 

firſt Meridian and the Place; fo,the Longitude of any Star on 
the Celeſtial Globe is an Arch gf the Ecliptick contained bes 
eweenthe firſt point of Aries and*the Star inquired after. Bur yer 
becauſe the Echprick is divided into twelve Signes;tne Longitude 
of a Star is therefore(in the moſt cuſtomary account) an Arch of 


the Ecliptick comprehended between the Semi-circle of Longy- 


tude paſſing through the beginning of theSigne the Star 15in,and 
the Semi-circle of Longitude paſſing through the center of the 


Star. | | 

The Latitude of a Star is either North or South: North if on 
the Northſide of the Ecliptick, Sourh if on the South {ide of the 
Ecliptick. ' As the Latitude of any Place on the Terreſtrial 
Globe is an Arch ofthe Meridian contained between the Equa- 
tor and theParallel of the Place, So 1s the Latitude of any Star 
on the Celeſtial Globe an Arch of aSemycircle of Longitude 


4s between the Ecliptick and the Star inquired 


XIII. Of the Magnitudes of the Stars. 
- For the better diſtin&tion of the ſeveral ſizes of Stars, they are: 


divided into ſux ſeveral Magnitudes. The biggeſt and brighteſt 
Stars ae called Stars of the firſt Magnitade + 'Th 


ole one ſize 
inferzour 
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cir inferiour in light and bigneſs are called Stars of theSecond Mag 


20s nitude, Thoſe again one fize inferiour to the Stars of the Second 
en Magnitude, are called Stars of the Third Magnitude, and fo the 
red Stars gradually decreaſe unto the ſixth Magnitude, which is the 

of {maleſt, ſome few obſcure Stars only excepted, which for their 


— and dimneſs are called Nebula. eſe ſeycral Magni- 


My tudes of rhe Stars are exprefled on the Globe in ſeveral ſhapes: as 

nſt- may be ſeen ina ſmal Table placed on the Globe forthatpurpoſe, 

znd Now for your further fatisfa&tion and delight, I have inſerted The meaſures 
and a Colletion of D. Hoods, wherein is expreſſed rhe meaſure of of the ſeveral 


every Magnitude, and the proportion it hath, firſt, to the Diame. +: 
ter» and ſecondly to the Body of the Earth. 
The greatneſs of any thing (faith he) cannot be better expreſs 
ſed than by comparing it toſome common meaſure,whoſe quan» 
rity is known: the common meaſure whereby Aſtronomers ex- 
FY prels the greatneſs of the Stars 1s the Earth ; 
TE... Sometimes they compare them with the Diameter of the 
Earthſometimes with the Globe thereof: "The Diameter accor- 
ding to their account which allow but 60 miles to a Degree, con- 
43 taineth 68225 miles; and the whole folidity of the Globe con- 


= tains 165,042,481,283. miles and ,33.According to Ptolomte, who 
ue allotteth to every Degree 62 5 miles: the Diameter containeth 
Sy 7159 miles ,*, and the whole ſolidity of the Globe hath 192, 197; 
mn 184, 917, 7: miles. 

"Mn The proportion of the Diameters of the fixed Stars, com- 
Oe pared with the Diameter of the Earth. | 

og The Diameter of a fixed Star of the firſt Magnitude compared 
gp with the Diameter of the Earth hath ſuch proportion to it as 19 
x. hath to 4: therefore it containeth the Diameter of the Earth 4. 
od times and 3. 2 | 


' The Diameter of aStar of the ſecond Magnitude is unto the 
Diameter of tlie Earth as 269 is to 60: therefore it containeth 
t 4 z2rimes. - | > | ns 
The Diameter of a fixedStar of the third Magnitude is unto- 
are the Diameter of the Earth as 25 unto 6: therefore"it containeth 


eſt it 44 times. © doth 
ſize The Diameter of a fixed Star of the fourth Magnitude 3s unto: 


4 #4 +3 
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the Diameter of the. Earth as therefore it 


it 3 {1mes. ; ; | 
| The Diam. of a fixed Staf of the fifth Mag,is unto the Diam! 
of the Earthyas 119 unto 36, therefore it comtaineth ir 2 '5 rimes. 
'The Diam.ofa fixedStarof the ſixth Mag; is. unto the Diam. 

of the Earth, as 21 unto 8; therefore it containeth it £ times. 
Asfor the proportions of the cloudy and obſcure Stars, they 
| arenot CE they are but few, and of no great ac- 
count in reſpect of their ſmalneſs. | 
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The proportions. ofthe fixed Star's compared with the 
Globe of the Earth, are as follow. 


A Star ofthe firſt Magnitude isto the Globe of the Earth, as 
6859, to 64. thetefore it containeth the Globe of the Earth 107 
6 times. ; | | | 

A-Star of the ſecond Magnitude is to the Globe of the Earth, 
as 194.65109 15 to 216000. therefore it containeth ir 90 z times. 

A Star of the third Magnitude is to the Globe of the Earth,as 
15625 is unto 216 : therefore it containeth it 72 7 times. 

A Star of the fourth Magnitude 1s to the Globe of the Earth 
as 6850 is unto 125 : therefore it containeth the 'Globe of the 
Earth 54. i; times. | T4T 

A Star of thefifth Magnitude is to the Globe of the Earth, as 
1685159 isunto 46656 : therefore it containeth the Globe of 
the Earth 36 3 times. ' * | CHRIS Sie WIN , 

A Star of the ſixth Magnitude is to the Globe of the Earth, as 
9261 is unto 512: thereforeit containeth the Globe ofthe Earth 
r8 ,! times. TR RBI IS oe cs 

I confefrallthis may ſeern matter of incredulity to thoſe whoſe 
rt ws is ſwayed by their viſual ſence ; bur if they be ca 
pable to con{ider the yaſt diſtance of thoſe Huge Bodies, (the 
Stars) from the face of the Earth, and alſo the diminutive qua- 
lity of Diſtance, their reaſonwill be reCtified, and their increduli- 
ty rurn'd into an acknowledgement of the unſpeakable wiſdom 
of Almighty God; andthey will fay:withthe Pſalmiſt. Great « 


our Lord, Great x by Power, bus wn $ infos. Pal. 147. 5. 
The diſtance of the Stars therfore'from the Earth .is accor- 

' ding toMr, - FobuDee's Computation, 20081 2: Semidiameters | 

of the Earth. "The Semidiametergf the Earth containeth of our 
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X ITILI. - Ofthe Nature of the Stars, 


88 
WT To many of the Principal Srars there 1s in- Planetical Chara- 
| Qers prefixed there Planeticul Natures. The Aftrologers make 
thy greate uſe of them for knowing the nature of the Stars:for thoſe 
” Stars that havethe charater of Þ adjoyned are ſaid to be of the 
_ nature of h thoſe that have # adjoynedare of the nature of 7 :and 
; ſo of the reſt. IF a Star have the charatters of two Planets ad- 
rth joyned,thwt Star participates of both their Nautes, but moſt of 
the that Planets ach character 1s firſt placed. 
The uſe Altronomers make of thoſecharacters,is for knowing 
fp the couller of any Stars if a Star have F; adjoynedyt is of the coul- 
of lerof Hf Y,its thecouller of Z,8&c. . 
The fixed Stars are known front the Planets by their conti- 
Soy nual twinckling; for the Planets neyer twinckle, but the fixed 
th Stars do. 
joſe XV. Of Via L ea, or the Milky way: 
(Cx 
the . , This ſubje& becauſe it is already fo fully handled by Dr.Hood, 
64 that more then he hath written cannot well be faid,. either of his 
ul owne opinionor other mens, thinke fir therefore to give you his 
Om own words : which are as follow. 
" Via LacrtEea or Crireulus Laffeuws by the Latines fo 
«3s . Called; and by the Greekes, Ga/axia, and by the Engliſh the 
COT* Milky way. Tt is2a broad white Circle that is ſeen in the 


Heaven*-In the North Hem iſpheres it beginneth ar Cancer, on 


our each ſide the head thereog and paſleth by Awriga » by Peſo, 
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"and Caſſropei the Swan, andthe headof Copricors, corn, the taile of 
| Scorpio, be fer of Centaur, Argo the Ship, and. ſo unto. the 


head of Cancer. Some in a ſporting manner, do:call it Warti»g 
freer; but why they callit ſo,.I cannot: tell; except it be in res 
gard of the narrowneſs that it ſeemerh to have, or elle 1n reſpe& 
of thargreat Highway that lieth berween Dower and S. 4/boms, 
which 1s called by our men I/athn ſtreet. 
Concerning this Circle there are ſundry opinions: forthere's 
great difference among ſome writers, both touching the place, 
matter and efficient cauſe thereof, Ariſfozle diflenteth from 
all other, both Philoſophers and Poets, in rhe place, matter, and 
cauſe of this Circle ; ſaying; that it 18a Merteor ingendered in the 
Air, made of the vapors of the earth, drawn -up- thither by the 
heat of the Sun» and there ſet-on fire. But his opinion is ofallmen 
confuted, | i 
Firſt, touching theplace, it cannot be in the Air; for whatſo- 
ever 16.1n the Ajr,is not {een of all meny at all times, to be un- 
der one and the ſame partof Heaven. If we ſeeit in theSouth, 
they that are in the Weltſhall ſee it under the Eaſt fide of the 
Heaven ; and they thatare in the Eaſt, ſhall ſee it in the Weſt 
part of the Heaven; but this Circle is of all men ſeen alwaicsun- 
der theſame part ofHeavenzand to be joyned with the ſame 
Stars ; therefore it cannot be in the. Air. | 
Againe, for the mater, 1; cannot be made of rhat which 4- 
riſfotle nameth (3. e.) the vapoaurs of the earth, becauſe of the 
long continuance of the thing, and that withoutany alteration: 
for itis impoſſiblethat any Meteor made of vyapours drawn up 
from the water, or exhalations from the earth,” ſhould laſt fo 
long ; asmay be ſeen in blazing Stars; which though they have 
continued long, as namely, 16. moneths, fome more, ſome leſs ; 
yet ar the length they have vaniſh2d away : whereas this Cir- 
cle hath continued from the beginning unto this day. Beſides, 
put caſe it were made of theſe exhalations Whence will they in» 
fer the uniformity thereof? The Comets do alter diverſly, both 
inthe faſhion of their blazing, and alſo in their ſeveral quantities; 
whereas in this. Circle, there 1s nothing bur the ſame partalwaies 
of one form and of one bigneſs. In.the efficient. cauſe thereof 
be muſt needserr - for if itbe neither inthe Air, nor made ofthe 


exhalations of the earths, it:caunot;be cauſed. by: the Sunz for the 
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_ one is the place, and the other the matter, wherein, and whereup- 


on the Sun ſheweth his power. 

Al other (beſides 1ri#7«t/e) agree in the place, but differ in 
the efficient cauſe thereof: and they are either Philoſophers , or 
Poets. Both theſe affirm that it is in the Firmament(s. e.) in the 
eight Sphear ; but they diſagree in the cauſe thereof. 

The Philoſophers ( and chiefely Democrirss ) affirm the 
caule of the thing, to be the exceeding great numher of Stars iri 
that part of Heaven, whoſe beams meeting togerher ſo confuſed. 
ly,and not coming diſtinEtly to the ey,cauſeth, us to imagine ſuch 
e wttenels az 13 ſcen. Bur the beſt opinion 1s this, that this 
CHilky way is 2 part of the Firmament, neither ſo thin as the 6- 
ther parts thereof are, nor yet {o thick as the Stars themſelves, 
IF it were as thin as the other parts of the Heaven beſides the 
Sars, then could it not retain the light, but the light would paſs 


through it and not be ſeen : Tf it were as thick as the Stars, then 


would the light be ſo doubled in it, that it would gliſter and 
ſhinezas the Stars themſelyes do.: bur being neither ſo thin as the 
one Nor ſo thick as the other, it becommeth of that whiteneſle 
we ſee. Thus far D How. Bur 

Our modern Philoſophers conceive this LaFean whiteneſs + 
riſeth from a great number of little Stars,conſtipated in thar part 
of Heaven; flying ſo {wiftly from the ſight of our eyes, that we 
can perceive nothing but a confuſed light: this the Te//zſcope(more 
lately found out) doth evidently demonſtrate to us : by the bene» 
fit of which, little Stars (otherwiſe inconſpicuous to our eyes) are 
there clearly diſcerned. | 

About the Southern Pole are ſeen two white ſpots, like little 
clouds, coloured hike the via Lafea. One of which is trebble the 
Latitude of the other ; ſome Mariners call them Nybecale 


Mapellani. 

This Milki: way is deſcribed on the Globe between two * 
tracks of ſmal pricks running through the Images mentioned in 
the beginning of this Section. 

Thus have you the definition of the Globes ; with the deſcri- 
ption of all the Lines, Circles,&c. deſcribed thereon. I ſhall now 
explain unto you the meaning of ſeyeral words of Art, which in 
the uſe of them you will meet with, and then come to the uſe it. 


{%lE. 


And firſt, what is meant by as word-Horizon. 
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When I ſpake of the Horizon before, I only mentioned the 


wooden Horizon or frame about the Globe; which becauſe it re- 
preſents the Mathemarical Horizon, is therefore called the Hori 
zon : but the word Horizon isto be confidered more particularly 
two manner of wates : as 

Firſt the Natural Horizon, 

Secondly, the CM athematical Horizon. 

The Natural Horizon is that apparent circle which divides the 
viſible part of Heaven from the inviſible ; it extends it ſelf in a 
ſtraight line from the ae 5g of the Earth, every way round 
about the place you ſtand upon, even into the very circumference 
of the Heavens.It is only diſcerned at Sea,or onplain ground,that 
35 free from allhinderance of the fight,as Hills, T recs, Houſes,&c. 

The Mathematical Horizon (which indeed is meant in this 
Treatiſe, ſo oft as I ſhall have occalion to name the word Hori- . 


 *Zon) is a great circle which divides that part of Heaven which is 
« above us, from that which is under us, preciſely into two equal 


Zenith. 


Nadi. 


Azimuth: or 


Frtical Circles 


parts : whoſe Poles are the Zenith and Nadir. In this circle the 
Azimuths or Vertical circles are numbred: and by this circle our 
daies and nights are meaſured out unto us: for while the Sun is a- 
boye the Horizon it is day; and when 1t is under the Horizon it 
night. | 
This circle is repreſented unto us by the upper plain of the 
wooden Horizon : "Therefore ſo oft as you are dire&ted to bring 
any degree or Star &c. to the Horizon, it muſt be underſtood 
that you mult turn the Globe till the degree or Star come juſt to 
the upper inner edge of the wooden Horizon. | 
The Zemth, and Nadir,are two points oppoſite to one another; 
The Zenith is that point in Hcayen dire&ly over our heads : 
and the Nadir is that point in Heaven JireQly under our feet. 
The Azimuths or Verticalcirclesare great circlespaſſing through 
the Zenith and Nadir,whoſe Poles are the Zenith and Nadir.And 
as the Meridians cut the Equator aqd all Parallels ro the Equator 
at right angles, :{o the Azimuths cut the Horizon and all Almi- 
canthars ar right angles alſo. The Azimuths (as the ome) 
are infinite;and are numbred by degrees from the Eaſt and We 
points toward: the North and South in the Horizon : as alſo is 
the Amplitude. The 
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The Almicamhars are circles parallel to the Horizon, whoſe Almicanthars, 
Poles are the Z2nith and Nadir: "They are alſo called Circles of or Circles of 
Altitud:,hecauſe when the Sun Moon or any Star is in any num» <ltirude. 
ber of degrees above the Horizon, it is faid to kave ſo many de- 
grees of Altitude ; which degrees of Altitude are numbred on the 
Vertical circle from the Horizon upwards, towards the Zenith. 

The Almicanthars are alſo infinite, as Parallels, Meridians and 
Azimuths are. 

The Ampiud: is the number of degrees contained between Amplitats 
the true Eait or Weſt point in the Horizon, and the riſing or ſet- 
ting of th? S:m Moon or Stars. &c. 

The Declination is the number of dezrees that the Sun Moon Dpeclination; 
or any Star is diſtant from the EpuinoCtial towards either Pole : 
and hath a double denomination; viz. North Declnation © an] 
South Declination : for if tie Sun Moon or Star Gyarve towards 
the North Pole they ave fav! to have North Declination ; if to- 
wards the Sourh Pole South Declination. 

The Right Aſſenſion vs the rumber of degrees of the Equino- 
Qtial (xccormred rom the hrit point of Aris) which comes to the 
Meruiian with the Sun Moon or Star,or any other point in Hea- 
RR | 

he O2/1ue A jſ:nfion 15 the number of degrees of rhe Equi- ObliqueAſern + 
noCtial which comes to the Eaſt {1de the Horizon with the Sun fon. 
Moon or anv Star. © | 

The 0%1ue Deſcenſion 18 the degrees of the Equin>Qual gi, f 
which comes to the Welt {ide the Horizon with the Sun Moon confer £ 
or any Star. 

The Aſceaſional difference is fhe number of degrees af- Aſeenſimal 

' oo | hh, Huy , * P 
ter ſubſtraJion of rhe Oblique Aﬀenſion from the Right Af- Ds 
ſenſion, 

$2 many degrees as you ſail towards the Pole, you are ſaid to Roiſerhe Pola. 
Raiſe the Pole, nd {> many degrees as you ſail from the Pole, you 24p7e/s7"e 
are faid to Depreſſe rhe Pole. | "ou 

Courſe 18 the point of the Compaſs you ſail upon; as if you fail coupe. 
Eaftwardsg,it is ar, Eaſterly Courſe,if Weſt a Weſterly Courle.&c. 

Diftanceis the number of Leagues you have failed from any , 
Place, upon any Courſe. 

A Zone 13a ſpace of the Earth contained betweentwo Par4llels, zone. 
The ancient Geographers made five Zones in the Earth ; two 
Frozen, two Temperate, and one Burnt Zone. 
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Burg Zone. 


Qltpote:-.. 


: hended between the North Pole an 


The two Frozen Zones are thoſe = of the Globe compre- 
the Ar&tick Circle , and 
the South Pole and the AntarCtick Circle; by the Antients called 
Tababirable; becauſe the Sun being alwaies far remote from them 
ſhovrs its beams obliquely upon them, which oblique beams are 
fo very weak; that all their Summer is but a-continued Winter, 
and the Winter (as they thought)impoſlible to be at all indured. 

The Temperate Zn25 are the ſpace of Earth contained between 
the ArQick Circle and the Tropick of ©, and the Antarftick 
Circle and the Tropick of VS : by the Antients called Temperate 
and Habitable; becauſe they are compoſed of a ſweet mediocrity, 
between ontragious Heat and extreamity of Cold. 

The Burn Zoe is the ſpacp of Earth contained between the 
Tropick of S,and the Tiropttk of V8,called by the Antients Un- 
habitablsgbcauſe in regard the Sun never moves out of this Zone 
but darts its heams perpendicularly upon it,they imagined the Air 
was ſo unſuffcrable hor, that it-was impoſſible br any to inhabite 
in this Zone. $35 that as you ſee they held the two Temperate. 
£9nes only habitable; and the two Frozen Zones and one Burnr 

- Zane altogether impaſlihle to be inhabited. Bur their Succeſlors 
eather animated by induſtry or compeld by neceſſity, have appa- 
rently refuted their Aﬀſertzon; for at this time many. thouſands 
can witneſs that their bloods are not ſo grealie as to melt in the 
ſcortching heat of the one, or ſo watry asto congeal in; the Icy 
froſts of the other. C5 

The Antients have yet otberwife divided the Earth into four 
and twenty Northern C/imates , and four and twenty Sourhern 
Climates : {0 that in-all there Neight and forty Climates. The 
Climares are altered according to the half hourly increaſing of the 
loageſt dates; for in the Latitude where the longeſt daies are in- 
crealed half an hour longer than they are -at the Equator (wiz. 
longer than 12-hours) the firſt Climate begins; and in the Lati- 
tude where they are increaſed an whole hour longer than in the 
Equator, the ſecond Chmate begins; where the daies are increa- 
fed three half hours longer than in the Equator,the third Climate 
begins; and ſo onwards, the Climates alter according as the long- 
eſt day increaſes half an hour,tyl you come-to find the-Tongelt day 
24 hours long. | 

Now the Antients(in thoſe timesknowing no more than nine 


Habitable -Elimates , . gave names only-to nine. The firſt 
| they 
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e- they called Dia Meros, after the name of a famous Inland [land, age 
Yet whach is {ciruate about the middle of that; Climate, and is now 
d called Guegwere. The ſecond Climate they called Dia Syencs, 
n after the name of an eminent Citty in Egypr, lying about the 
re midſt of that Climate. The third Dia Alexangeras, after the 
ly name of the Metropolitan Citty of Egypt. The fourth Dia 
; Rhodes. The fifth Dia Romes. The ſtxth Dia Ponton. "The 
- ſeventh Dia Boriſtheneos, The eighth Dia Rizheos, The 
k mnth Dia Daniam. - ; 
te Theſe names belong only to the Climates on the North fide 
' of the Equator, Bur thoſe on the South fide (in regard of the 

ſmal Diſcoveries thoſe Ages had on that fide the Equator) were 
1e diſtinguiſht only by the addition of the word 4t;, to the ſame: 
M» Santherly-Climarte: as the firſt Southern Climate (which is rhar 
1C Climarte thar lies as many degrees to the South-ward 2s the firſt 
ar doth to the North-ward) they called {mi Meroes. The ſecond 
te . Anti Syenzcs. The third Ami Alexanderas. and fo on to the 
te: ninth. ; 
nr In every Climate is included two Parallels, which are of the parallels. 
rs ſame nature with the Climates, fave only thar as the Climates al- 
Ar ter by the half hourly increaſing of the longeſt day, the parallels 
ds alter by the quarter hourly increaſing of the. longeſt day. 
he Furthermore, in reſpect of the Horizon, we find the Sphear 
oy conſtituted into a threefold Poſttion: as firſt into a Dire& Sphear, 

Secondly a Paralle] Spheat, Thirdly -an Oblique Sphear. 
ur __. A Dire& Sphear hath both the Poles of the world in the g,, ge... 
7s Horizonand the EquinoGtial tranfiting the Zenith. In a Dire& * * 
Ne Sphere all the circles paralle] to the Equator make right angles 
he with the Horizanzand are alſo divided into two equal parts by the 
n- Horizon:and in a Dire& Sphere rhe Sun Moon and Stars are a> - 
"A waies twelve hours above the Horizon; and twelve hours under 
oo the Horizon, and conſequently make twelve hours Day, and 
he twelve hours Night. 
2 Ir is called a Dire&# Sphear becauſe all-the Celeſtial Bodies 
te as Sun Moon and Stars &c. By the Diurnal motion of the 
g Primum Mobile, aſcend dire&ly above and deſcend directly be- 
y low the Horizon. - 

They that inhabite under fe Equator have the Sphere thus - 

ne poſited; as in the Iland Borneo, Sumatra Celebes, Sr. Thomas, 
p{ great partof Africk, Peru in the Weſt-Indzes: &c. . as you may: 
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ſee by the G/obe it (elf; if you move the Braſen Meridian through 
the notch 1n the Horizon, tell the Poles thereof touch the Hori- 
391,' As in the F 19Uure. 
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Par1lelSphere A Paralle Sphzar hath one Pole of the world in the Zenith, 

the other in the Nadir, and the EqninoCtial line in the Horizon. 
In a Paralle] Sphear all the Circles Parallel to the Equi- 
noRal are alſo Parallel to the Horizon, a1d in a Parallel 
Sphear from the 10th of March to the 13th of September (the 
81unbeing then in the Northerly SignesanJ coanſcquently on the 
North ſide the Horizon,) tiere 15 fix Months Day in the North, 
a1 ſis Moneth: Night in-the Sonth-andeontrarily from the 12th 
of Seprem3zr to the 10th of March (the Sun being then in the 
Smutherly S:20e3,-and therefore on the Saurth {ide the Horizan) 
there 
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there is ſix Moneths Day in the South,and ſix Moneths Night in 
the North. 

It is called a Parallel Sphere, becauſe the Sun Moon or Stars in 
a Diurnal Revolution of the Heavens, neither aſcend higher or 
deſcend lower, but alwajzes move parallel to the Horizon. 

The Earta 1s thus poſited under both the Poles, viz. in 9o. de- 
grecs of Latitude; as may be ſeen by the Globe, if you ;turn the 
Brazen Meridian till either of the Poles be elevated go degrees 2 
boye the Horizon. As 1n this Figure. 
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An Oblique Sphere hath the Axis of the World neither DireCt O8lque Sphers 
nor Parallel to the Horizon, but lies aſfope from it. 
In an Oblique Sphere all the Celeſtial bodies, as Sun Moon or 
Stars &c. have (in reſpe&t of the Horizon) oblique and une- 
qual Aſſenſions and Deſcenſ1ons, and all the lines parallel to the 
| | Equator 
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Equator make unequal Angles with the Horzzon,and are cur by 
the Horizon into unequal parts; for thele bnes towards the . 
elevated Pole, lave a greater portion of a circle under the Hori- 
zon than above it : only the Equator becauſe it hath the ſame 
c2nter with the Horizon, doth divide the Horizon into two e- 
qual parts', and is allo divided into rwo equal parts by the 
Horizon. 

Hence it follows that when the Sun is in any part of the. E- 
cliprick that declines towards the eleyated Pole, the dayes in the 
elevated Hemiſphere ſhall be longer than the Nights : and when 
the Sun 1s 1n any part of the Ecliptick that declines towards the 
depreſled Pole, the nights ſhall be longer than the daies. Bur 
when the Sun 1s in the Equino&tial;(becauſe whether the Pole be 
raiſed or depreſſed) equal portions remain both above and under 
the Horizon, therefore the daies are of the fame length with the 
nights, and the nights with the daies. | 

Alfo in an oy Sphere, all thoſe Stars that have as great or 
greater number. of degrees of Declination than is the elevated 
Poles Complement of Latitude to go, never ſett or come under 
the Horizon, and thoſe Stars that have the ſame Declination + 
bout the depreſſed Pole, never riſe. | Os 

Ir is called an Oblique Sphere becauſe all the Circles of the 
Sphere move obliquely about the Horizon. ; 

The Earth is thus obliquely poſited to: all thoſe Nations that 
inhabite under any degree of Latitude either North or South- 
wards between the Equator and either Pole : as may variouſly be 
{een by the Globe, when the Axis lies not on the Horizon, 'nor 
the Equator 15 'paralle] to the Horizon : As in this following 
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Moreover all places have their Antipoder, Pereci and 

Anteci. | h 

" The Antipodes of any Place 1s the ſite degree on the 
Globe. As ta Perpendicular were let £11 4 from the Place you 
ſtand on, through the C-nter of the Earth, and continued till it 
paG quite through the 77 2 wo of the Earth, on the other fide; 
then in the point where the Perpendicular cuts the Superficies of 
the Earth on the other ſide, is the Anripodes.of that Place. 

The Inhabitants of any rwo Places that are in Amripodes to 
each otuery go with their Feer wy againſt one another, and 
have a contrariety in the Seaſons of the Year, and Riſings and 
Settings of the Sun Moon or Stars, and all other of the Heavenly 
Bodies: ſo that when with us it is Spring, with them 1t 1s Au-- 
tumn; wacen with us the Sun Riſes, in our Amtipodes it Sets; and 
therefore their Morniag is our Evening) their Noon our Mid- 
P19it, 
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nizht, -_ Evening our Moming; and their longeſt Day our 
{horreiſt, | 

'Fhe Perieci of any Place is that point in the ſanie Parallel 
widely comes to the Meridian with the Amipodes, _.. | 

inthe P-riect of any Place there hiappens not that Contrariety 
of Seaſons in-the Year that doth. ij'the Aripoder, nor in the 
Length of Daies: for the Dites'in'barh Places are of equal length: 
butinthe rimes of the day, there is rhe ſame contrariety, for - 
(rhough their Spring be our Springs and the reſt of their Seaſons 
of the yaerthelamewith ours,yet their Moming 1s ourEvening, 
tier Night, our-Day; &c. : Fo 

The Ameerof any Plice'is the point under th: fame Meridi- 
an that is dilt int fromthe Equatororn the South {ide ſo many de- 
grees 38 your Place is diſtant from'the Equator on the North (ide: 
and tae. contrary. | y 

[n the A244 there happens not that contrariety 1n' the Dajes 
a3 doth inche AntipoBts, but inthe Szaſons of the. Year there is 
rhe {ame contrariety; for in our Antecj their Morning is, our 
Morning, their Noon our Noon, their Night our Night : but 
herem i tne diff-rence, thc ixSpring is our Fall, their Summer 
our Winter, &c:anJ their longeſt Day our ſhorteſt: as in the 
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Some Adyertifements in Chooſing and Uſing j 
the GLOBES: | 


3. EE the Papers be well and neatly paſted on the 
& Globes : which you may know, if the . Lines aud 
9 Circles diforibed therem meet exattly, and continue 
all the way even and whole: the lines not ſwervin 
out or in, and the Circles not breaking into ſeveral Arches ; 
zor the Papers etther comeſhort, or h over one the other. 
2.. See that the Culler be tranſparent, and ly not too thick 
on the Globe; leaſt it hide the ſuperfitcial deſeriptions. 
3. See the Globe hang eventy between the Meridian and 
Horizon, not inelining more tothe one fide than the other. 
'- q. Sethe Globe ſwim as claſe to the Meridian and Ho. 
| 6 _ 
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rizon asconveniently it may ; leſt you be too much puzzeld to 
find againſt wha" point of the Globe any degree of tht Horizon 
or Mzridjan 1s. 
. Sez the EquinoTialline be onewith the Horizon when 
th Glob: is ſet ia a Parallel Sphere. 

6. See th: Equinoftial line cut the Eaſt and Weſt paint of 
th: Horizon, when the Globe is ſetto an Oblique Sphere. 

7. Se the Degrees of the Mer idian marked with g0.and 
9, hang exaftly over the Equinoctial tine of the Globe. 

8. See thatexatlly balfrhe Meridian be above the Ho- 
ri 204, and halfunder the Horizon:which you may know if you 

. bring any of the Decimal-DNiryſtons to rhe North Side of the 
Horizon, and find their Complement to g9. in the South. 

g. See that when th? Ouadrant of Altitude is Placed at 
the Z enith, the Beginning of the Graduations reach juſt to 
th: ſuperjicies of the Horizon. 

10. Sze that wiile the Index of the Hour Circle (by the 
mation of th: Globe) paſſes fromone hour to the other, 1 5. 
d2zrzes ofthe Equator paſs throuzh the Meridian. : 

ii. Jfyoukbav? A Cirdle of Poſition, ſee the Graduations 
azreew.ty thoſe of the Horizon. | 

. 12. Szethat your wooden Horizons be made ſubſtantial 
an ſtrong ; for beſides the Inconveniences that thin wood 
is ſubjetunto, in reſp2it of warping aad ſhrinking) 1 have 
had few Globes com? to mending that h.ve not had either 
broken Horizons, or ſom? other notorious faulr, occafioned 
throuzh the ſl:izhtneſs of the Horizon. | 


In the Uſing the Globes. 


—_— — 


wileſs yo-tr Propoittion requiresthe turningof ir:which 
Eaſtjade you may know by the Word t.a% Naced on 
the outmuſt verge thereof, For then have youthe gradu- 

ated 


T ( Eep th? Eat id: ofthe Horizon alwaies towards you, 
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ated {ide ofthe Meridian alwaies towards you, the Quadrant | 


of Altitude before you, and the Globe drvidedexatlly znto rwo 
equal parts. : 

So oft as I name to, at, of, or under the Meridian, or 
Horizon, /m-an the Eaſt fide of the Merid-an, and $ uper fi- 
cies of the Horizon : becauſe the Eaſt of the Meridian paſſes 
through the North and South points, both of tte Glebe end 
Horizon; and agrees juſt with the middl: of the Axis: And 
the Super ficies of the Horizon d.viderhth2 Glole exactly into 
two equal parts. 

Tf you happen to uſe the Gloles on the South fide the Equa- 
or, you muſt draw the _ out of either Pole, and chang? 
them to the contrary Poles; putiinzth? longeſt wyer into rhe 
Sourh Pole. And bzcauſe on the other fide the Equator the South 
Pole is elevated, therefore you muſt eletare the South Pole of 
the Globe above the Horizon; accerding ro the South Latitude 


. of your Place; as ſhallbe ſhewed here fer. 


Iu the working ſome Preblames it will bz required that 


you turn tie Globe r0 look on the Weſt ſid? thereof : whic" 


turning will be apt ?0jog the Bull, ſo asrhe degree that was at 
the Horizon or Meridian, will be moved away, and thereby 
the Pofition of the Glebe altered: Toavoid which inconven- 
ence you may mare uſe of a Quill rhruſting the Feather end 
bro the Ball and the Brazen Meridtan, and ſo werlge it 
uf), without wronging the Globe at all, till your Propoſition. 


be auſ weredd. 


= 
- 


PROB. IL. 


To furl the Lon»itude and Latitude of Places onthe Ter: 


reitrial Globe. 


QEck the Place on the Terreſtrial Globe, whoſe Longitude 


and Latitudz you would know, and bring that Plzce to tne 
F$ Brazes: 
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Braſen Meridian; an tſee-how many degrees of the Beutaris a 
by the Meridian, from the firſt. general Meridjan, ( Un hoo my 
r 


Crlobes paſs through Gratiafa, one of the Iſles of the Azorgs,) fo 
tat number of degrees. is the Longitude of the Place. — 


Example. 


I defire toknow the Longitude of London, 8nd cloſe to the 
-Name LorJon | find a-ſmal marko thus, (which ſmal mark is in 
ſame Globes and Maps adorned with the PiCture of a Steeple, 
&c.) thereforeI do not bring the word London to the Meridian, 
bur that ſmal markfor that alwales repreſents the-Town or Citry 
ſ>ught for: And keeping the Globe teddy in rhis Poſition, Texa- 

. mine how many degrees of the Equator are contained between 
the Brazen Meridian,and the firſt general Meridiaywhuch I figd 
to be 28.deg.o.min Therefore I ſay the Longitude of Londen is 


28, deg. o. min, : 
For the Laticude. 


See onthe Brazen Meridian hovs many degrees are contained ' 
between the Equator and the mark for London; which in this Ex- 
ample is 51therefore I fay London hatiz 511 deg.North Latitude. 


PROB. 11. 


The Longitude and Latitude being known, to Refi fie the 
Globe fit for uſe. 


'T- en you redtifiethe Globe to any particular Lat- 

\? | tude,you muſt movye the Brazen Meridian through 

the norches ofrhe Horizon, till the ſame rumber 

of degrees accounted on the Meridian from the 

Pole (about which the Hour-Circle is) towards the North point 

inthe Horizon (if in North Latitude, and toward the South if in 
'South Latitude) come jriſt to theedge of the Horzzon. 


Example. 


'By the former Propoſition I found the Latitude of Loydon _ 
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51; degrees North Latitude : therefore 1 count 517 degrces 


from the Pole downwards towards my right hand, 2nd turn the 
Meridian through the notches of the Horizon till thoſe 517 de- 
grees comes exattly tothe uppermeſt edge ofthe North point in 
the Horizon; and then ts the Meridian retibed ro the Latitude 
of London. 

z, Next re&tifie the Quten of Altitude, after this manner. - 
Screw rhe edge of the Nut that is even with the graduated 
edge of the thin Plate,to 51! degrees of the Brazen Meridian,ac-- 
counted from the Equino@tial on the Southern ſide the Horizon, 
which 1sjuſt the Zenith of Loadon : an then is your Quadrcanr 
Re&ified. ; ; 

3: Bring the degree of the Ecliptick the Sum is' in that day to 
the Meridian : which you may learn to know by the next Pro-- 
bleme, and then turn the Index of the Hour Circle to the hour 12; 
of the South fide the Hour Circle, and then is ycur Hour Circle: 
alſo ReCtified fit to uſe for that Day. . 

4. Leſtly,If you will re&ifie the Globe to correſpond in all rc-- 
ſpects with the Poſition and Scituarion of rhe Sphear, ycu muſt 
fet the four Quarters of the Horizon viz. Eaſt. Weſt, North, and 
South agreeable with the four Quaters of the World ; which 

you may do by the Needle in the bottom of the Horizon ; fer 
' you muſt turn the Globe ſo long till rhe Necdle point juſt to the 
þ lower de luce. Next you muſt ſet the Plain of the wooderr- 
Horizon parallel to the Horizon of tke World ; which you may 
try by ſetting acommon Level on the four quarters of the Hort- 
zon. And then poſiting the degree of the Feliprick the Sun 18 ut 
to the heigth above or depth below the Horizon the Sun hath in 
Heaven, A by Prob. 11.) your Globe: is made correſpondent in 
all points with the frame of the Sphear, for that particular Time: 
und Latitude. | 


PROB. 111. 


To find the Place of the Sun in the Ecliptick, the Day of the” 
Moneth being firſt known. 
gEck the Day of the Moneth inthe circle of Moneths, vpontte 
» Horizon, and right againſt it inthe circle of Signes is the de-- 
greeof the Ecliptick the Sun is m... 


Exars- 
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Braſen Meridian; n.fee-how many degrees of the Equatay is a 
by the Meridian, from the firſt. general Meridjany (m Fr har my 
Globes paſs through Gratzafa, one of the Iles of the Azarts) for 
tat number of degrees-is the Longitude of the Place. — 


Example. 


I deſire toknow the Longitude of London, 8nd cloſe to the 
-Name LonJon find a-ſmal markothus, (which ſmal mark is in 
ſame Globes and Maps adorned with the PiCture of a Steeple, 
&c.) thereforeI do not bring the word London to the Meridian, 
bur char ſmal markfor that alwates repreſents the-Town or. Citry 
ſ>ught for: And keeping the Globe teddy in this Poſition, Texa- 

. mine how many degrees of the Equator are contained between 
the Brazen Meridian,and the firſt general Meridiaywhuch I figd 
to be 23.deg.o.min. Therefore I {ay rhe Longitude of London 1s 


28, deg. ©. min, 
For the Latitude, 


See onthe Brazen Meridian hovs many degrees are contained ' 
between the Equator and the mark for Loudon; which in this Ex- 
ample is 517 therefore I {ay London hatii 517 deg.North Latitude. 


PROB. IL 


TheLongitude and Latitude being known, to Ret fie the 
Globe fit for aſe. 


Is en you re&tifiethe Globe to wy peer Lati- 

\? | tude,you muſt moye the Brazen Meridian through 

the notches ofrhe Horizon, till the ſame number 

of degrees accounted on the Meridian from the 

Pole (about which the Hour-Circle is) towards the North point 

inthe Horizon (if in North Latitude, and toward the South if in 
'South Laritude) come jriſt to theedge of the Horxzon. 


Example. 


By the fornier Propoſition found the Laticade of Lopdmtobe 
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51; degrees North Latitude : therefore 1 count 51: degrees 


from the Pole downwards towards my right hand, 2nd turn the 

Meridian through the notches of the Horrzon till thoſe 517 de- 

grees Comes exattly tothe uppermeſt edge ofthe North point in 

—_ and then is the Meridian retibed ro the Latitude 
ondon. 


z. Next reQife the yp" of Altitude, after this manner. - 


Sctew rhe edge of the Nut that is even with the graduated 


edge of the thin Pl atesto Fl 4 degrees of the Brazen Merid LanaC-- 


counted from the Equino&tial on the Southernſide the Horizon, 


which 15juſt the Zenith of Lcadon : an then is your Quadrant 


Re&ified. 


3: Bring the degree of the Ecliptick the Sim is in that day to 
the Meriqian : which you may learn to know by the next Pro-- 


bleme, and then turn the Index ofthe Hour Circle to the hour 12; 


of the South fide the Hour Circle, and then is ycur Hour Circle: 


alſo Re&tified fir to uſe for that Day. . 


4. Leſtly,If you will reftifie the Globe to correſpond in all rc-- 


ſpects with the Poſition and Scituation of rhe Ephear, ycu muſt 
ſet the four Quarters of the Horizon. viz. Eaſt. Weſt, Nerth, and 


South agreeable with the four Quarers of the World ; which | 


you may do by the Needle in the botrom of the Horizon ; fer 


' you muſt turn the Globe ſo long till rhe Needle point juſt to the 
F Next you muſt ſet the Plain of the wooder-- 


ower de luce. 
Horizon parallel to the Horizon of the World ; which you ma 
try by ſetting acommon Level on the four = of the Hort 
zon. And then poſiting the degree of the Ecliptick the Sun is ut 
tothe heigth above or depth below the Horizon the Sun hath in 
Heaven, (as by Prob. 11.) your Globe: is made correſpondent in 
all points with the frame of the Sphear, for that particular Time 
und Latitude. 


PROB. 11. 


To findthe Place of the Sun inthe Ecliptick, the Day of the: 
Moneth being firſt known. 

GiEck the Day of the Moneth inthe circle of Moneths, upontte 

> Horizon, and right againſt it inthe circle of Signes is the de-- 

greeof the Ecliptick the Sun is mm... 


Exare- 
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RT. Example 


imagine the Day to be given is May 10. therefore 1 ſeek on 
the Hriz20 inthe Circle of Moneths, for May, and find the 
Moneths divided into fo many parts as there 15 Dajes in the Mo- 
neth; which parts are marked with Arithmenical figures, from 
the beginning of the Moneth to the end, and denote the number 
of the dry of the Moneth that each Diviſion repreſents : there- 
For2 among the Divifi ms T ſeek for 10, and direCtly againſt it in 
the Circle cf Signes I find & 29 degrees. Therefore I ſay, May 
Io the Suns Place 1s in 29 degrees of v5. | 

B !t note, that 1f it be Leap Year, inſtead of the 10. of May 
yo1 mx:lt take the 11. of May becauſe February having in a Leap 
Y-ar 29 Daies,the 29.of February muſt he reckoned for the fip{t 
of \1arch; and the firſt of March for the {econd of March ; the: 
ſec nd of March for the third of March; and ſo throughout 
tac 7ear. 

The Leap Year is caſed by the fix od hours more than 365. 
daies that arc aſſigned to every common Year: ſo rhat in ag Re- 
volution of 4. Years, one Day is gained, which is added to Fe- 
braary ; and taerefore February hath every fourth or Leap Year 


| 29. ':ycs. 
PRO B. III1. 


To find the Day ofthe Moneth, the Place of the Sun 
being given. 


Sm the Jaſt Porbleme it was your task to find 'on the 
. Horizon the Day ofthe Moneth firſt, ſo now you mil; 
hrll ſeek the Signe and degree the Sun is in,and againſt 
it inthe Circle of Moneths you ſhall ſee the Day of the 
Moneta : as againſt & 29 you have May 10. 


 PROB. V.- 


The Place ofthe Sun given to find its Declination. 
a - 
Laving by the riird Probleme found the Sims Place on the 
Plun of the d-rizon, you miſt {eck the, ſame degree in 
the 
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the Ecliptick, on the Globe ; then bring that degree to the 
Brazen Meridian;and the number ofdegrees intercepted between 
the EquinoCtial and the degree jult over the degree of the Eclips 
tick the Sun 1s 1n, 18 the Declination of the Sun for that Day: 
and bears its Denomination of North or Souh, according to its 
Polytion either on the North or South ſide the Equino&tial. 


Example 


. By the third Probleme aforeſaid, of May 10.1 find & 29. the 
Suns Place; Therefore I ſeek in the Ecliptick Line on the Globe 
for © 29 and bring it to the Eaſt fide of the Brazen Meridian, 
which 13 the graduated fide; and over © 29. I find on the Brazen 
Meridian 20. deg. 5 min. (numbred from the Equino&tzal: 
and becauſe & is on the North ſide the Equino&tial, therefore 
ſay, The Sun hath May 10 North Declination 20 degrees 5 min. 


PROB VI, 


The Place of the Sun given ?o findits Meridjay 
Altitude. 


(He G lobe rectified, Bring the degree of the Sun to the 
Meridian(or which is all one,the degree of the Echprick 


the Sun is in; ) and the number of degrees contained be. 


me tween the Horizon and the Suns Place in the Meridjan 
is the number of degrees that the Sun is Eleyatedabove 
| the Horizon at Noon, or(which is allone)the Meridian Altitude | 
on the of the Sun. 
u _ 
in 
7 of the Examp le. 

To know what Meridian Altitude the Sun bath here at Lone 
don, May 10. I bring the Suns Place (found by the third Pros 
bleme ( to the Meridian and count on the Meridian the number 
of degrees contained between the Horizon and the degree juſt 

f, over the Suns Place z which in this Example I find to be 583. 
Therefore I ſay the Suns Meridian Altitude May 10. 1s here at 

on the London 58 : degrees, 
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PRO B. VII. 


The Suns Place given , to find the Four of Sun Riſing, 
| and the length of the Night and Day. | 


THe Globe and Hour Index re&tified, Seek the degree the 

Sun is 1n on the Globe, and bring that degree to the Eaſt- 
ern Side of the Horizon ; and the Index of the Hour Circle 
will point at the Hour of Sun Riſing. _ | 


Example. 


To know the Hour of SunRiſing here at Zoydon, May 10. 
The Suns Place (as before ) is 5 29. Therefore the Globe 
being reC&tified ( as before) I ſeek 5 29. degrees on the Globe, 
and bring that degree to the Eaſt Side of the Horizon; and look- 
ing on the Index of the -Hour Circle, I find it point at 4. a 
clock and; part of an Hour more towards 5; therefore I ſay 
May 10. the Sun riſes here at London at 5.(which is 19{minntes) 
after 4.a clock in the Morning. : E: 

If you double 4 hours 10. minutes it gives you the length of 
the Night, 8. hours. 20 minutes: And if you ſubſtra&t the 
length of the Night 8, hours 20 minutes from 24. hours, the 
length of Day and Night ; it leaves the length of the: Day 15; 
hours 40. minutes. 


PROB, VIII. 
To find the Hour of Sun Set. 


Turn the Place of the Sun to the Weſt ſide of the Horizon, - 
-* and the Index of the Hour Circle ſhewes on the Hour-Circle 
the hour. of Sun ſet; which on the 1oth of May aforeſaid,. 
is g parts of an hour after 7. a clock at Night, viz. the Sun Sets. 

at 48. minutes paſt 7. a clock. : | 


PROB, 


viing, 


ce the 
> Eaſt- 
Circle 


ay T0. 
Globe 
lobe 0 
look- 
TY 
I ſay 
nutes) 


7th of 
t the 
3, the 


y IF; 


IZON, + 


ircle 
eſaid,. 
Sets . 


)B, 


$39 , VE 
RES i 
” : 


PROB. IX. 
To find how lon g it is Twilight in the M orning, 


. and Evening, 


| pears before the Riſing of the Sun in the Morning, and 
continues after the ſetting of the Sun in the Evening: It 
| is madeby the exteiſion of the Suns beames into the Va- | 
pours of the Air, when the Sun is leſs then 18. deg. below the Ho- 
rizon: for the Sun ere it Riſes, and after it Sets, ſhoots forth its 
Beames through the Air,and ſo illuminates theVapors of the Air; 
which illumination does by degrees enlighten the Horizon : and 
ſpreads through the Zenith,ecen into the Welt ere the San Riſes; 
and al{> continues aboye the Horizon after the Sun ſets. 

Now though it be Twilight when the Sun :s 18 degrees below 
the Horizon; yet the duration of Twilight (is alterable both 
in reſpect of Tzme) and Place, for at ſuch Time as the Sun is 
Farrheſt Aiſtant from any Place,the 'T'wilight ſhall be greater,then 
when it is neareſt. And in reſpect of Place, All Places that have 
oreat Latitude from the Equator, have longer "Twilight than 
thoſe that are neerer to the Equator: for as Authors ſay,under the 
Equator there is no Twilight; when again in many Climes 
both Northward and Southward, the Nights are indeed no Nights 
but only (as it were) a little-oyer-ſpread with an obſcure ſhade ; 
and it either increaſed or duniniſhed according to the muta» 
tion of Meteorological Cauſes. 

Therefore to know the beginning of Twilight in the Morning 
here at London, Cay 10; you mult (having the Globe retified) 
turn the degree of the Ecliptick which is oppoſite to the Place 
of the Sun rill it be eleyated 18. degrees in the Quadrant of Alti- 
tude above the Horizon in the Weſt ; So ſhall the Index of the 
Hour-Circle point at the Hour that Twilight begins: then ſub- 
ſtrat the Hour and Minute that Twilight begins from the 
Hour and Minute of Sun Riſing, if in the Morning, or fubſtract 
the Hour of Sun ſet from the hour of T'wilight if at night,andthe 
remainder is the length of Twilight. 


T Wilight 1s that promiſcuous and doubtfull light which ap= 


| Example. 
The Globe Quadrant and Hour-Index being rectified, as be- 
G 2 | fore ; 
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fore;and the Suns Place given & 29. I ſeek the oppoſite degree on 
the Globe after this manner: I bring Þ& 29. to the Meridian, and 
obſerye what degree of the Ecliptick- the—oppolite part of the 
Meridian cuts ; and becauſe I. find it cuts WL, 29, therefore 1 
ſay ML 29: is oppoſite to I 29: having found the oppoſite d e- 
gree, 1 bring it into the Welt, and alſo the Quadrant of Alti- 
tude, and joyn Mu, 29 to 18. degrees (accounted upwards on the 
Quadrant). fo ſhall t5 29: be depreſſed 18 degrees in the Eaſt 
fide the Horizon: Then looking What hour - the Hour-In 
dex points at in the Hour-Circle, F find it to be + Hour 8. Min. . 
which ſhews that Twilight begins at 8. Minutes paſt 1. a clock 
m the Morning. | | 

And if you ſubſtra&t r. Hour 8 Minutes, from 4. Hours 17. 
Minutes, the time of Sun rifing found by the 7th Probleme, 
it leaves 3.-Hours 3.-Minutes for the length of Twilight: And 
if you double 1. Hour 8. Minutes, the beginning of Twilight, ir 
makes 2. Hours 16. Minutes for the intermiſſion of Time be- 
tween Twilight u the Evening, and Twilight in the Morning: 
So that May 1o: abſolute Night is but 2.Hours 16. Minutes long, 
here at London. 

The reaſon why you bring the degree oppoſite to the Suns 
Place to the Weſt, is, becauſe the Quadrant containing but 9o. 
degrees will reach no lower then the Horizon; but this Probleme 
requires it to reach x8; degrees beneath it: therefore by this 
help, you have the Propoſition anſwered, as well as if the Qua-, 
drant did actually reach 18.. degrees below the Horizon.. This 
ſhift you may have occaſion to make in ſome other Problemes.- 

If you would know when I'wilight endsafter the Sun fets; you 
fhall find it by bringing the degreeof the Echptick oppoſite to 
the Place of the Sun to 18. degrees of the os. furs of Altitude, 
on the Eaſt fide the-Horizon ; for then ſhall the Index of the 
Hour-Circle point at 10 Hours 52. Minutes : which ſhews thar 
it continues 'T'wilight till 52. Minutes paſt 10, a clock at Night, 
May 10 here atLondon. 


PROB. X. RE 
The Suns Place given, to find its AmPitud:; And alſo 
to know-upon what point of the Compaſs it Riſcth. 
THe Globe &c. reCtified : Bring the Suns Place to the Eaſt 
ſlide the Horizon ; and the mwmber of degrees intercepted 
between 
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between the Eaſt point of the Horizon and the Suns Place, is 
the number of degrees of Amplitude that the Sun hath ar its Ri. 
ſing; and bears its denomination either of North or South ac- 
cording to its inchnation to either point in the Horizon. 

Or if you would know upon whar point of the Compafs the 
Sun Riſes, Look but in the Circle of Winds,and againſt the Place 
of the Sun you have the name of the point of the Compals upon 
which the Sun Riſeth, 


Examples of both- 


May 10. the Suns Place is & 29 Therefore the Globe being 
reQified; | bring & 29. to the Eaſt ſide the Horizon, and find it 
touch aganiſt 33, degrees 25, Minutes from the Eaſt point to- 
wards the North: Therefore I fay the Sun hath North Ampli- 
tude, 32 degrees 20. Minutes. | 

And to know upon what point of the Compaſs the Sun riſes ; 


 Tkeep the Globe to its Poſition, and look in the Circle of 


Winds, in the outmoſt verge of the Horizon, and find the Suns 
Piace againſt the Wind named North Eaſt and by Eaſt; There- 
fore I ſay May 10. here at London the San riſeth upon the North 
Eaſt and by Eaſt point of the Compaſs. 


PROB. XI, 


The Day of the Moneth and Hour of the Day given, to find 
the Heigth of the Sun, in any given Latitude. 


þ He Globe &c. Re&tifed , Turn about the Globe till 
the Index of the Hour-Circle point ( in the Hour-circle). 
to the Hour of the Day: Then bring the Quadrant 
of Altirude to the Suns Place in the Ecliptick and the 

degree on the Quadrant which touches the Suns Place, ſhall be 

the number of degrees of the Suns Altitude. 


Example. 


May 10: here at London; At 53. Minutes paſt 8. a clock in 
the Morning I would know the Height of the Sun above the Ho- 
rizon. "Therefore L turn about the Globe till the Index of the 

| G3 Hour- 
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ea. 


Minutes, $e- 
con]s, and 
Thirds, &«. 
d. fined. 


Hour-Circe comes to 53.Minutes paſt 8. a clock. (which-is almoſt 
9. ( in the Hour - Circle : And keeping the Globe to this Poſi- 


tion, I bringthe Quadrant of Altitude to the Suns place,. v;z. 
'I5 29. ( found, by. the third Probleme ( and becauſe the Suns 


Place touches upon 40 degrees of the Quadrant, therefore I ſay 
May 710. 53. Minutes paſt 8 a clock in the Morning, here at 
L94on, The Sun is juſt 40.degrees aboye the Horizon; or which 
is all one) hath 4o. degrees of Altitude. 


PROB. XI1.- 


The Altitude of the Sun, and day of the moneth given, to 
find the hour of the day. 


ſpace of T'ime that 15 degrees of the Equator takes up in 

A paſling through the Meridian ; for the whole Equator 
which contains 360 degrees, paſſes through the Meri- 

dian in 24 Hours, therefore 15 degrees which 1s the 24th part 
of 360. paſs through in one Hour. Theſe Hours are yulgarly 
divided into halfs, quarters and half quarters ; but Mathemati- + 
cally into Minantes, Seconds, 'Thirds Fourths, &c. A Minute is 
the 60 part of an Hour. ſo that 60 minutes make an Hour ; 30 
half an Hour, 15 a quarter of an Hour : A Second is the, 6oth 
part of a Minute : a Third is the Goth part of a Second : a Fourth . 
15 the Goth part ofa Third : and ſo you may run on to Fifths, 
Sixths, S2venths, &c. if you pleaſe. 12 of theſe Hours make a 
Day, and 12-more make a Night : ſo that Day and Night con- 
tain 24. Hours , as. aforeſaid ; which are vulgarly numbred 
from Noon, with 1, 2, 3, to 12, at Night: and then begin 
again with I, 2, 3, till 12, at Noon : But by Aſtronomers they 
are Numbred from Noon with 1, 2,3, &c. till 12 ar Night; 


4s Raw bf. N Hour is the 24th part of a Day and a Night, or the 


 andſo forward to 13, 14 15, till24, which is juſt full Noon 


the next Day. Yetin this Treatiſe I ſhall mention the Hours 
a3 they are vulgarly counted, viz. from 1 after noon, till 12 at 
Night, and call the hours after Midnight by 1, 2, 3, 4- &c. in 
the Morning , to12. at Noon again, the next Day. But to the 
operation. 


"'The Globe, &c. Re&tified. Bring the place of the Sun |to the- 


- 


. namber of degrees of Altitude, accounted upon the Quadrant of 


Alte 
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Altitude, and the Hour-Index ſhall point ar the Hour' inthe 


Poſt Hour-Circle : = herem reſpe& muſt be haJ to the Fore or 
ViR. After Noons Elevation ; as ſhall be ſhewed in the next Pro- 
Suns bleme. 

[ ſay Example. 

by Hay 10. The Sun is elevated 40 degrees above the Ho- 
hc 


rizon, hereat London : Therefore having found the place of the 
Sun, by the third Probleme, to be-5 29. T move the Globe and 
Quadrant till T can joyn the 29th degree of 5 to the 40th degre© 
upon the Quadrant of Altitude; and then looking on the Hour- 
circle, I find the Index point at 53. minutes paſt 8. a clock, for 
,F0 the Fore noon Elevation ; and at 3. hours 7. minutes for the AE 
ter noons Eleyation. Therefore if it be Fore-noon, I fay It is 52. 
minutes palt 8. a clock in the Morning. But if it be Afternoon, 


the I fay it 1s 7 minutes paſt 3 a clock in the After-noon. 

UP 1N 

14tor PROB. XIII. 

leri- ; | 

_ Howto know whether it be Before or After noon. 

ary : Aving made one Obſervation, you muſt make a ſecond | .. 

te 13 a little while after the firſt; and if the Sun increaſe in 
20 Altitudegit is before noon: but if it decreaſe in Altitude, 

Fork it 1s after noon. 

urth - 

Thy Example. 

> The Sun was at 8 hor. 53 min. elevated 4o degr. above the 

bred Horizon: a little while after (ſuppoſe for examples fake -a quar- 

egin ter of an hour) viz. at 9 hor, 8 min. Iobſerye again the heighth 

the of the Sun, and find it 4.2 degrees high ; ſo-that the Altitude is 

> increaſed 2 degfees; "Therefore I ſay, It is Fore-noon : But if 

Si the Sun had decreaſed in Altitude , I ſhould have ſaid, It. is Af- 

"OS ter-noon. 


Flow to take Altitudes by the Quadrant, Aſtrolabe, aud 
—_ Croſle ſtafte. 
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A ——_— the Center ,. upon which. is: faſtned a Phumb- 
line, A B the one ſide, A C the other fide, upon which the Sights 
are placed : BC the Arch or Quadrant, which is divided jnto go 
equal parts, and numbred From B to CD, one Sight , E-the 
other Sight : F the Plumbet faſtned to the Plumb-line. | 
| When by this Inſtrument you would obſerve the height of 
the Sun, a muſt turn the Center A to the Sun, and let the 
beams thereof dart in at . the, hole jn the. ficſt.Sight D, 
through the hole in the ſecond Sight E; & ſhall the Plumb-line 
ly upon the degree in- the Limbof the Suns Elevation : As if 
the plumb-line- ]y. upon the oth. degrees then ſhall the Alt; | 
rude be 20. degrees ; 1F 0.25. the Altitude ſhall be 25! degrees : 
and G for any mumber.of Degrees: the thred or plumb-lins lies 
ori, the fame, number of Degrees-:is the Alti Ages 
; : | HUE 
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| Butifitbea Star whoſe Altitude you would obſerve; you 
mult hold up the Quadrant, and joyn the Limb to your Cheeks 
bone, and turn the Center towards the Star : then winking 
with one Ey, look through the holes of the Sights with the 0- 


ther Ey, till you can ſee the Star through thoſe holes; ſo ſhall the - 


Plumb-line (as before in the Sun) han n the 7 
Limb of the Stars Elevation. tos ERS 


A is the center, ABand ACthe Imb,DE 
two Sights fixed upon a moyeable Index or Label;F G two other 
Sights, for obſerving the Horizon. | 

/hen by this ron you would obſerve an Altitude,the fide 
B A muſt beparallel to the Horizon, and the Index muſt be mo» 
ved till the Obje& ( be it either the Sun Moon or any Star ) be 
ſeen through the holes or flitts of the Sightsplaced on the Index; 
for then the Arch DB ns the jon required You 
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may know when the ſide B A_is parallel to the Horizon, by ob- 


ſcrying the parting of Heayen from the Earth through the Sights 
on the Side B A. - KN | | 


Totake Altitudes with the Aftrolate. 


The Aftrolabe is a round Inftrument flat on either fide, 

n one of the flatts or plains 1s deſcribed a Circle a BCDE, 

divided into 360 equal parts or degrees, numbred from the line 

of Level B A C,with 10,20, &c. to 9o. in the perpendicular D C. 

Upon the perpendicular is faſtned a Ring, as F, -ſo as the Inſtru- 

ment hanging by it, rhe line of Level may hang parallel to the 
: Upon 


Horizon the Center 1s a moveable Label or Ruler, as 


A 


G H, whereupon is placed two Sights, as IK. | 


- If you deſire further inftru&tions for mak; this Inſtrument 
b you may peruſe Mr Wright in his Divifs of the whote Art 
bt. N * 
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of Navigation," annexed to his' CorreF401 of ' Errors : where he 
all; thews the uſe of it at large; which in brief is as follows. | 
You muſt hold the Aſtrolabe by the Ring inyour left hand,and 
turning your right {ide to the Sun, lift up the Label with your 
right hand, till the b-ams of the Sun entring through the hole! of 
the uppermoſt Vane or Sight,doth alſo peirce through the'hole in 
the nethermoſt Vane or Sight; and the degree and part of degree 
that the Label lies on 15 the _— of the Sun aboye the Horizon: 
But if it be a Star you would obſerve; you muſt uſe the - Aſtro 


labe as you were directed to uſe the Quadrant, holding it up to 
your Cheek bone, and looking through the Sights, &c. 


To take Alcitudes with the: Goſ#faffe. 
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ht fir to 
by the 


perficies of the Horizon, WT 
It 
your 
Tootfſerve with the Globe the Altitude of the Sup, 

Lace the Globe fo that the upper plain of the Horizon 
may ſtand parallel to- the Plain of the Horizon of your 1 
Place ; as was taught: by the Second Probleme ; then four! 
. turn the North Pole towards the Sun, and place it higher- Dec! 
of lower, by moving the Meridian through the notches of the bein! 
Horizon, till the beams of the- Sun pierce quite through the muft 
Axis of the Globe; So ſhallthe- arch of the Meridian com- there 


prehended between the Pole and the edge of the Horizon ,- be the 
the number of degrees that rhe Sun 15 elevated. aboye the muſt 


Horizon. woul 
: | | Eley: 
Example. of the 

| to 90 

CHarch 20. juſt at noon, here at London, Ewould obſerve from 


the Meridian Altitude of the Sun. / Therefore placing the Ho- Lond 
T1izon Horizontal, as by the Second Probleme :: Iturn the North from 
Pole 


p 


| 
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 BaokIL. Aſtro 
' Poletowards the Sun, and*moye it'with the Meridian upwards 
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20. here. at London, is- 42. 
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To find the Elvnation of the Pole, by the Meridian Alti- 
* fue of the Sun, aud Day of the Moneth 


=\ He Day of the moneth is March 20, Bythe 4th Prob. 
i you may find the place of the Sun to be Y 10.Therefore 

ring the place of the Sun to the Meridian, and elevate it 
| above the  *"608ody the ſame number of degrees it- hath 
in Heaven ; ſo ſhall the arch of the Meridian comprehended be- 
tween the Pole and the Horizon, be the elevation ofthe Pole in 
your Place. 


Otherwiſe. | 


The Day of the Moneth given is March 20. fo that by the 
fourth Prob. you have the Suns place Y 10; and by the fifth, the 
Declination of the Sun 3.55. North : therefore the Declination 
being North and you on the North {ide the Equator ; you 
muft ſubſtra&t 3. 55. from -the Meridian Altitude 42. 25. and 
there remains 38. 3o for the heighth of the EquinoCtial above 
the Horizon : But if your Declination had been South z you 
muſt have added . 55. to the Meridian Altitude, and the Sum: 
would have been the Elevation of the EquinoQtial. Having the 
Elevation of the Equino&ial, you may eafily have the Eleyation 
of the Pole ; for the one is alwaies the Complement of the other 
to 90. - Thus the heighth of the EquinoCtial 38. 3o. ſubſtratted 
from 90. leaves 51. 30. for the Elevation of the Pole, here at 
London. And thus it Golds, that the Latitude of any Place 
from the EquinoQtial, is alwaies equal to the Eleyation of the 
; H 3 Pole : 
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The making is taught by Mr Fright, aforeſaid : But the uſe 


ts as follows. ON 
7 "You muſt put that end of the Crofle-ſtaff which is next 96* 


degrees to your Cheek-bone, upon the outter corner of your Ey. - | 
and holding it there ſteddy, you mult move the Vane till youlee + 
the Horizon joyned with the lower end thereof, and the Sun'or "| 
Star with the higher end ; then the degree and part of degree 
which the Vane cutteth upon the Staff, 15 the heighth of the Sur# ! 


or Star. 


» 


Some of theſe waies for taking Alutudes have been formerly 


eaught by others that have treated upon the Uſe of Globes : and 
therefore becauſe ſome would be apt. to think this Treatiſe un 
compleat if I did not ſhew theſe waies alfo , I have thought fit to 
inſert them : Yet the ſame things may be performed by the 
Globe alone, without troubling your ſelf with multiplicity of In- 
ſtruments ; if your Globe be made with a hollow Axis ; for then 
if the Globe ſtand Horizonral, you ſhall by obſerving the Object 
through the Axis have the degree of Eleyation, noted by the ſit- 
perficies of the Horizon. 


PROB. XIV. 
Toobferve with the Globe the Altitude of the Sun, 


Lace the Globe fo that the upper plain of the Horizon 
Pi ſtand parallel to the Plain of the Horizon of your 

Place 3 as was taught by the Second Probleme ; then 

turn the North Pole towards the Sun, and place it higher 
of lower, by moving the Meridian through the notches of the 
Horizon, till the beams of the- Sun pierce quite through the 
Axis of the Globe; So ſhallthe- arch of the Meridian com- 
prehended between the Pole and the edge of the Horizon ,- be 
-— number of degrees that the Sun 1s elevated aboye the 
Jorizon. 


Example. 


CHareh 20. juſt at noon, here at Londow, I would obſerve 
the Meridian Altitude of the Sun. Therefore Placing the Ho- 
71zon Horizontal, as by the Second Probleme :. I turn the North 

Pole 


—_—  . 


QT) - x my 


Book IL Aſtronomical and G cographical Problemes. 53 : 


Pole towards the Sun, and move it with the Meridian upwards 
or downwards, either to this ſide or that, rill I can fit it to fach 
a poſition thar the Sun beams -may dart quire through the hok 
low Axis of the Globe ;- which when it does, I look on the Me- 
ridian and find Az degrees 25: min. comprehended berween the- 


' Yole and the fuperhciesor-ine Hogizon : Therefore ſay the 


Meridian Altitude of the Sun March 20. here at London, is- 42. 
degrees 25. min. | Ee 4 


PROB. Xy, 


To find the Elevation of the Pole, by the Meridian Alti- 
tude of the Siz, aud Day of the Moneth 
greet, 


\He Day of the moneth is farch 20, By the 4th Prob. 

| ; you may find the place of the Sun to be Y 10.T herefore 

bring the place of the Sun to the Meridian, and eleyate it- 

above the Horizon the ſame number of degrees it hath 

in Heaven ; ſo ſhall the arch of the Meridian comprehended be- 

tween the Pole and the Horizon, be the elevation ofthe Pole in 
your Place. 


Otherwiſe. 


The Day of the Moneth given is March 20. ſo that by the 
fourth Prob. you have the Suns place Y 10; and by the fifth, the 
Declination of the Sun J. 55. North : therefore the Declination 
being North, and you on the North fide the Equator ; you 
muſt ſubſtra& 2.55. from the Meridian Altitude 42. 25. and 
there remeins 38. 3 for the heighth of the EquinoCtial above 
the Horizon : Bur if your Declination had been South , you 
muſt have added 3. 55. to the Meridian Altitude, and the Sum 
would have been the Elevation of the EquinoCtial. Having the 
Elevation of the Equino&tial, you may eaſily have the Elevation 
of the Pole ; for the one is alwaies the Complement of the other 
to 90. Thus the heighth of the EquinoCtial 38. go. ſubſtratted 
from 90. leaves 51. 30. for the Elevation of the Pole, here at 
London. And thus it follows, that the Latitude of any Place 
from the Equino&ial, is alwaies equal to the Elevation of the 

| H 3 Pole : 
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Pole: for between the Zenith and the EquinoCtial 19 contained 
the Complement of the Heighth of the EquinoCtial above the 


Horizon to 99. 


PROB.XVI. 


| 

To tuke the Altitude 3fany Star above the Horizon ; 

: | by th? Glohe. 

c 

He Horizon of the Globe ſet parallel to the Horizon of : 

| 'the World, as before: Turn the North Pole towards the F 
= Star, and when you can ſee the Star through the Axis, G 
the Northern notch of the Horizon will cut the degree £ 

of Elevation on the Meridian c 

Example. t 

April 19. at 11. a clock at Night,I would obſerve the Al:itude al 

of Spica Virgo. Therefore I ſet the Hortzon parallel to the Hori if 

zon of the World, as by the Second Probleme, and turn the fc 

Northera Pole till it point towards the Star: 'Then looking in rl 

at the South Pole of the Globe through the Axis, I ſhall ſee the al 

S:ar, and have on the Meridian the Queſtion reſolved. But if it th 

point notexa*tly, then T movethe North Pole either upwards or ar 


downwards to the right or to the left hand according az I may 
find occaftonztill I can fee the Star through the Axis: and then the 
edge of the notch in the Horizon curs 25. degrees 59. min. on 
the Brazen Meridian. Therefore I ſay April 19. at 11. a clock at 
N:zht, here at £99492, the Altitude of Spice VR 15 28 degr. 59 D 


min. abvye the Horizon, | So 
$ D, 
[4 ; a | be 
By the Meridiqn Altitude ofany Star gi9:1, to fiud ſut 
the Heizhtof the Pole. tay 
rer 
Oyn the Star to the Meridian, and place it to the Altitud, tal 
obſerved; fo ſhill the num*er of degrees intercepted be the 
twecn the Pole and the Horizon, be the Elevation -of the Po 

a7 Pye. 


Exam: 
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Example. 


Spica Virgo is oblerved to have 28. degrees 59.min Meri- 
dian Altitude ; therefore I bring Spzca Virgo to the Meridian, 
and raiſe it or depreſs it higher or lower as I find occaſion, till 
it is juſt 28, degrees 59 min. aboyethe Horizon: Then I 
count the number of degrees between the Pole and the Horizon, 
and find them 51 . Therefore I ſay the Elevation of the Pole is 
here at London 51 7. Yet notes If the Star whoſe Altitude yOu 
obſerve have fewer number of degrees of Declination from the 
Pole then the Eleyation of the Pole, you may be apt ot miſtake in 
its coming to the Meridan ; for thoſe Stars never ſet ; and there- 
fore are twice Viſible in the Meridian in 24. hours, once above 
the Pole, and once under the Pole. ; 

If your Star haye greater Altitude then the North Star, it is 
aboye the Pole; but if it have leſs, it is below the Pole : fo that 
if you know but whether it be above or below, it is enough ; 
for ſo you may accordingly raiſe it to the Altitude on the Me- 
r1dian 1t hath in Heayen, and joyn it to the Meridian either 
aboye or beneath the Pole, as the Star is placed in Heayen : and 
then the arch of the Meridian comprehended between the Pole 
and the Horizon, is the Elevation of the Pole : as aforeſaid. 


Otherwiſe. 


Having the Meridian Altitude of the Star, you mult find its 
Declination by the 27. Problem : and if the Declination be 
South, and you on the North {ide the Equator, you muſt ad the 
Declination to the Meridzan Altitude, and the ſum of both 
makes the Altitude, of the Equino&tial : But jf the Declination 
be North, and you bnthe North fide the Equator, you muſt 
ſubſtra&t the Declination from the Meridian Altitude, (as was 
twught by the 15 Prob. in the Example of the Sun, (and the 
remainder 1s the Altitude of the Equino&tial. "Then ( as was 
taight by the 15 Probleme aforeſaid ) ſubſtraft the Altitude of 
the EquinoCtial from go. the Remainder is the Elevation of the 


Pole in- your Place. 


|; IP 
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Example. 


By the laſt Probleme the Meridian Altitude of Spica "ego | 
was 28. degrees 5. min. and the Declination of Spices by the 
27th Probleme is found 9. degrees 3- min. South : therefore 
becauſe the Declination 1s South, I add 9. degrees 3. min. to the 
Meridian Altitude, which makes 38. degrees 30. min. for the E- 
Jevation of the Equino&tial : which 38. deg, 30. min. ſubſtrated 
from 90. leaves 51. deg. 30. min. for the Elevation of the Pole 


here at London. 


PROB. XVIII. 


Anoth:r way to find the height of the Pole by the Globe ; if 
the place ofthe Sun be given : And alſo to find the 
Four of the Day and Azimuth,and Almicantar * 
of the Su. 


T* muſt be performed by my of a Spherick Gnomon, 


(as Blany calls it, ) which is a 
ed perpendicularly into a ſmal Baſis with an hollow 
concave bottom, that it may ſtand upon the convexity 
of the Globe. Therefore the Horizon of the Glohe being ſer 
parallel to the Horizon of the World, (as by the Second Pro 
bleme) the Spherick Gnomon muſt be ſet exactly upon the place 
of the Sun ; and then turning the Globe about ( upon its Axis 


either from Eaſt to Weſt, or contrarily from Weſt to Eaſt; or | 


elſe by the Meridian through the notches of the Horizon) till 
the Spherick Gnomon caſt no ſhadow on any fide thereof , 
ou have on the Meridian in the North point of the Horizon 


the number of degrees that the Pole is elevated above the Ho- 


Y1ZON. 
Example. 


Imagine the four Quarters of the Horizon of the Globe cor- 
reſpond with the four Quarters of the Horizon of the World; 
an] the plain of the Horizon of the Globe is parallel to the 
plain of the Horizon of tke World : The Suns place is Þ 29. 

| Which 


mal Pin or Needle fix- 


— RS CGE. EEE i 


Book IT. Aftronomical and Geog raphical Protlemes. 57 os 


e Ee Pole : if the ſhadow fall on the Eat fide, I rurn the Globe on its 
ted Axis more to the Weſt; and if the ſhadow fall ro the Weſt, I 
Pole turn the Globz more into the Ealt : and the degree of the Meri 


dian which the North Point of the Horizon touches, 5 the de- 
gr of the Poles eleyation : which in this Example 1s 51]. the 
xitade of the City of London. 
By this Operation ou have alſo given the hour of the Day 


; if in the Hour-Circle, if you keep the Globe unmoyed: and the 
Azimuth, and Almicanrer, if yo1 apply bur the Quadrant of 
, Altitude to the Place of the Sun , as by the 22, and 23. 


Problemes, 
PROB. XIX. 


T 6olſerve by the Globe the Diſtance of two Stars. 
Y«* muſtpitch upon two Stars in the Meridian; and ob- 


ſerve the Altitude of one of them firſt, and afterwards the 

Altitude of the other : then ſubſtrat the leſſer Alritude 

from the greater, and the remiander ſhall be the diſtance 
required, 


Example. 


March 7. at 11.a clock at Night here at London, T ſee in the 
Meridian the rwo Stars in the foremoſt Wheels of the Wapgon, 
in the Conſtellation of the Great Bear, called by Sez-men rhe 
Poznrzrs, (becauſe, they alwazes point towards the Pole-Star) 
Therefore to obſerve the diſtance between theſe two Stars, I 
firſt obſerve ( as by the 1x Probleme ) the Altitude of the 
moſt Northern to be 77. degrees 59. minutes, and ſet down 
that number of levrecs nd minutes with a Pen and Inck on a 
Paper, or with a pecce of Chalk or a Pencil on a Board : and 


afterwards: I obſerve the Altitude of the other Star which 1s => 
. [{ er 
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der it, as [did the firſt , to be 83 degrees 21 mm. and fer that 
number of degrees, and minutes alſo down , under the other 
number of degrees and minutes : Then by ſubſtratting the lefſer 
from the greater, I find the remainder to be 5 degrees 22. man. 
which is the diſtance of the two Stars in the Gree? Bear, called the 
Pagrtors, | 


PROB, XX, 


How yos may learn to give a gae(s at the number of degrees 
that any two Stars are diſtant from one another ; or the 
aumber of degrees of Altitude the Sun or any Star ts 
elevated above the Horizon : only by looking up ts Hea- 
ven, without avy Juſt rument. 


B Etween the Zenith and Horizon is comprehended wn 


Arch of a circle containing go degrees ; fo that if you 
ſce any Star in or neer 4 Zenith, you may know that 
Star 15 9o or neer 9O degrees high ; and by {o much as 

you may conceive it wants of the Zenith, ſo much you may 

gueſs it wants of go degrees above the Horizon. By e 

you may guels at an Arch of Heayen containing go degrees; or 

at an Arch of Heaven containing 45 degrees; if by your ima 
gination you divide the whole Arch into two equal parts , for 


then ſhall each of them contan' 45 degrees; And if by your 


ination you drvide the Arch of 90 into 3 equal parts, each 
diviſion 19 nnd an Arch of 30 i &c. Bir thi way 
is a little too rude for gueſling at Stars eleyated but few degrees, 
or for Stars diſtant but few degrees from one an other. Therefore 
that you may ſearn to gueſs more preciſely .at diſtances in Hea- 
yen, you may either with a t Aſtrolobe, or the Globe, 
find the exact diſtance of any two known Stars that are but few 
degrees aſunder, and by a little revolving the diſtance of thoſe 
Stars in your fancy, you may at. length fo imprint their diſtance 
. inyour memory;that you may readily gueſs the diſtance of other 

Stars by the diſtance of them. 


Example, 
You may find cither by the Globe, Quadrant, or oo 
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(for they all agree )- 3 degrees comprehended between the firſt 
Star 1n hy =. Girdle, and the lat; therefore 24 A —_— _— 
ing that diſtance, imprint it 1n your fancy for 3 degrees, 
od ſo make it dm 7 6 Saco thee of vu ſameditance, 
or more, or leſs : And the Pointers (oy the laſt Probleme) are di- 
ſtant From one another 5 degrees and almoſt an half : Theſe are 
alwaies aboye our Horizon, and therefore may alwaies ſtand as a 
Scale for 5 and an half degrees; $9 that -by theſe 'for 5 :-devrecss 
and thoſe in Ori9 Girdle for 3 degrees, and others obſerved, ei 
ther of greater or leſſer diſtance, you may according to your own 
Judgement ſhape a guelF, if not exactly, yet pretty neer Truth, 
when you come to other Stars. 'Thus you may exerciſe your fan- 

upon Stars found to be 10. or 15. degrees aſinder, or more, or 
leſs; and with a few experim?ntsof chis nature enure your judze- 
ment to gueſs at diſtances, and enable your memory to retain 
thoſe gueſſes, | 

This way of gueſſing will be exa&t enough for finding the 
hour of the night by the Stars, for moſt common Uſes; or the 
hour of the day , by gueſſing art the Altitude of the Sun; if af- 
ter you have gueſſed at the Altitude, you work as was taught by 
Prob 12. for the hour of.the day : and as ſhall be taught in whe 
next Probleme for the hour of the night. | | 


—— 


PROB. XXI, 
The Day of the Moneth aud Aide of any Star given ; to 
7 


find the Hour of the 


5 He Globe, Quadrant, and Hour Index reified : Bring 
_ the Staron the Globe to the ſame number of Degrees 
on the rant of Altitude that it hath in Heaven : 
So ſhill the Index of the Hour-circle point in the Hour» 
«!rCe at the Hour of the Night, | 


T1169 


Example. 


March 10. The Altitude of 4rFurus is 35: degrees above 
the Horizon , here at London: Therefore having the Globe, 
12 Qs 


"A Tutor to Aſtronomie avd Geographic." Book 11. | 
Quadrant, and Hour-Index reCtified, I bring Arfurus on the 
Globe to 35. degrees on the Quadrant of Altitude : and then 
looking in the Hour-circle, I find the Index point at 10 a clock ; 
which is the Hour of the Night. 


_ PROB, XXII. 


The Place of the Sun, and Four of the Day given; to find 
its Azimuth in any aſſigned Latitude. ' 


amy Hc: Globe, &c rectified to your Latitude ; Turn. the 4 
Glote till the Index of the Hour-circle come to the gi- C 
ven hour; and -bring the Quadrant of Altirude to the 
place of the Sun ; ſo ſhall the number of degrees contain- . 

ed between the Eſt point of the Horizon, and the degree cut by 
the Quadrant of Al-ititude on the Horizon be the number of de- 
orees of rhe Suns Azimuth, at that time. 


May 10. at 53. minutes paſt 8 a clock in the Morning I would 
know the Azimuth of the Sn : Therefore the Globe bing firſt 
re&ified) I turn about the Globe till the Index of the Hour-cir- 
cle point to52 min. palt 8 aclock, or which 13 all one, within 
half a quarter of an hour of 9 ; then I move the Quadrant of Alti- 
rude to the degree the Sun 1s in that day, and there let it remain . 
till I ſee how many degrees 1s Contained between the North : 
point and the Quadrant, of Altitude , which in this Example is 
118 deg. 25 min. And becauſe this diſtance from the Nurth exe « 
ceeds 90 degrees, therefore I ſubſtra&t 90 deg. from the whole, 
and the remains is 28 deg; 25 min. for the Azimurthal diſtance of 
the Sun from the Eaſt point towards the South. But if it had 
wanted of 90 degrees from the North point,then ſhould the ccm- 
plement of 9o have been the Azimuthal diſtance of the Sun from. 

the Eaſt point. * 


q 

q 

| t 

Example. | 
| I 
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PROB. XXII1. 


The Place of the Sun and hour of the day given, to find the 
Almicantar of the Sun. 


« He finding the Almicantar of the Sun is upon the matter 
| the ſame with the Altitude of the Sun : only with this 
diſtin&tion; 'The Almicantars are circles parallel to the 
Horizon,deſcribed by the degree of the Quadrant of 
Altitude upon the Zenith as its center , by turning the Qua- 
drant round about the Glcbe till it come again to its firſt place: 
But the Altitude is an arch-of the Vertical circle, comprehen- 
ded between the Horizon and —_—_ of the Globe aſligned, 
Their agreement ccnſifts in this; When the Sun or any Star bath 
any known Almicantar ,they are ſaid to have the' ſame nrmber 
of degrees of Altitude ; as if the Sun be in the 2oth Almican- 
tar; he hath 20 degrees of Altitude ; if in the 3oth Almicantar, 
he hath 30 degrees cf Altitrde, &c. Now becauſe the Operz- 
tion 3s the ſame for finding the Altitude and Almicantar, I ſhall 
refer you to the 11th Probleme ; which ſhews you how to find 
the Altitude or Height; and by conſequence the Almicantar. 


PROB. XXIV. 


The place of th? Sun given, to find what hour it comes to the 
Eaſt,or Weſt ; and what Almicantatr it then 
ſhall have. 


TT He Globe, Quadrant, and Hour-Index reified. Bring the 
Quadrant of Altitude to the Eaſt point in the Herizon , if 
you world know what hour it comes to the Eaſt; or tothe Welt 


ou » if you would know what hour it comes tothe W eſt; 


en turn about the Globe till the place of the Sun come to the 
Quadrant of Altitude ; and the Index of the Hour-circle ſhall 
oint at the hour of the day : which on the day aforeſfad will 
| hor. 7 min. in the morning that the Sun commeth to the 
Eaſt, and 4 hor. 53 min. after noon that the Sun commeth to 
the Weſt. And if you then count the number of degrees _ 
I 3 e 
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the Horizon upwards on the Quadrant of Altitude, it will hw 
you the Almicantar of the Sun for that time z which will both 
morning and evening be 25 deg. 30 min. as was taught by the 

laſt Probeme. 2, 


PROB, XXV. 


To know at any time what aclock it is is any other part 
of the Earth. 
He difference of Time is reckoned by the acechs and 
progreſs of the Sun : for the Sun gr ually circumvol- 
ving the Earth in 24. hours, doth by reaſon of the 
 Earths rotundity enlighten but half of it at the ſame 
emoment of Time; as ſhall be ſhewed hereafter : ſo that hereby 
ir comes to paſs, that whe!1 with us here in England it is 6 aclock 
in the moraing, with thoſe that have go degrees of Longitude to 
the Weſtward of us, it is yet midnight : with thoſe that have 180 
degrees of Longitude from us it is evening ; and with thoſe thar 
have 9o degrees of Longirude to the Eaſtwaads, it is noon. So 
that thoſe to the Eaſtward have their day begin ſooner than ours: 
But to the Weſtward their day begins after ours. Therefore 
that you may know what hour it is in === Place of the Earth, of 
what diſtznce ſoevex it be; you muſt firſt Bring the place of your 
own Habitation to the Merxdian, and the Index of the Hour-cir. 
ele 10 1% on the Hour circle ; Then bring the other Place to the 
Meridian, and the arch of the Hour circle comprehended bee 
tween the hour 12 and the Index; is the differencs im Time be- 
tween the two Places. 


Example. 


LMdon in England, ani Surat in the Eaſt Indies : Firſt ] 
bring £29229 to the Mridian, and turn the Index of rhe Hour- 
circle to 12 ; then I tura the Globe Weſtward, hecx:ife London! © 
is Weſtward of Swat, till Surar come to the Meridjan ; anJ ſee 
at what Hour the Index of the Hour circle points, which in this 
Example 1s 5 hor. 54. mines : And becauſe Surat hes to the 
E i{twards of us ſo many degrecs, therefore as was ſaid _ 

their 
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their Day begins ſo much before ours : So that when here at © 
Londoy at is 6. aclock tn the Mcming at Surat it wi'l be 11. a 
clock 54- minutes 3 when with us it is 12. a clock; with them it 
will be 5. a clock 54. mmutes after noon. 

If you would know the difference of Time: between Lovden 
and Jamaica, Working as before, you may bnd 5. her. 15.min 
But Tamaica 1s to the Welt of an, therefore their Day 
begins 5. hor. 15. min. after ours: ſo that when with us it is 
Noon, with them it will be but three' quarters 'of an hour paſt 
6 a clock in the Morning : and when with them it is 
Noon, wuh us it will be one quarter paſt '5. a clock after 
Noon, &c. 

Or you may yet otherwife know the difference of Time, if 
you divide the number of degrees of the Equino&tial that paſs 
through the Meridian while the Globe is moved from the firft 
Place to the ſecond, by 15. ſo ſhall the product give you the dif- 
ference of hours and minutes between the two Places : as you 
will find if you try either of theſe Examples, or any other. 


PR OB. XXVT. 


To find the Right Aſcenſion of the Sun, or Stars. 


Right Aſcenſion of any point on the Globe is found by 

” bringing the point propoſed to the Meridian,and counting the 

aumber of degrees comprehended between the Vernal Colure 
and the Merdun 


Example, for the Sun. 


Fune x. 1 would know the Right Aſcenſion of the Sun : His 
place (found as by the third Probleme) is Gerwini 20, Therefore I 
bring Gem 20 to the Meridian;and then the Meridian cuts the 
EquinoCtial in 79 deg. 15 min. accounted from the Vernal point 
Aries : Therefore I ſay the Right Aſcenſion of the Sun Tune x. 
79 deg. 15 min. 


Example, for a Star. 
T take Capello, alias Hirew, the Godt 0n Auriga's —_— 
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and bring it to the Meridian; and find the Meridian cut the 
EquinoCtial (counting as before from the Yernal point V* ) in 73 
degrees 5$ minutes : Therefore I ſay, the Right Alſcenhion of 
Hircus is 72 degrees 58, min. Do the like for any other point of 
the Globe propoſed. 


PROB. XXVIE. 


Tofind the Declination of the Sun and Stars. 


e Declination of any point on the Globe is found by 

bringing the point propoſed to the Meridian, and counting 

the number of degrees comprehended on the Meridian betwcen 

the Equinotial and the point propoſed : an] bears its Denomi» 

nation of North or S2uth, according as it is ſcituate on the North 
or South {ide the EquinoCtaal, LE 


Exaraple, for rhe Sun. 


Fune 1. 1 would know the Declination of the Sun. His place 
found, as before, is Gem 20 Therefore I bring IT 20 to the 
Meridian ; and fia1 23 deg. 8 min. comprehended on the Me- 
ridian between the EquinoCtial and 77 20. and becauſe Gemnt is 
on the North fide the EquinoEtial; therefore 1 ſay Fw 1. The 
Sun hath North Declination 23 deg. 8 min. | 


Example, for'a Star. 


I take Hirous aforeſaid, and bring it to the Meridian, and find 
45 deg. 40 min. comprehended on the Meridian between the E- 
quinoCtual and the Star Hircus. And becauſe Hjvcus 'is on the 
North fide the Equino&tial ; Therefore I ſay, Hircxs hath North 
Deciination 45 degrees 40 min. Do the like for any other point 
on the Globe propoſed. | EET 
But note. The Right Aſcenſi5n and Declmation of the Sim al- 
- ters dayly ; for in twelye Moneths he runs throuth every degree - 
of Rizht Aſcenſion, and in three moneths to his oreareſt Decli- 
nation : Burt the Right Aſceriſion and Decliaation of the Stars is 
ſcarce phrceiveable for ſame Years : Yet haye they alſ> an alter- 
ation of Right Aſcenſion and -Declination ; For , thoſe Stars 
| that 
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hat have but few degrees of Right Aſcer:fion, will in proces ct + 
ime have many;anJ thoſe Stars between the 'Troxick that have - 
North Declination, will in length of Time have South Declina- 
ion; and the contrary (25 ſhall be more fully ſhewed hereatter:) 
For, the Stars moving upon the Poles of the Ecliptick go for- 
wards in Longitude one whole Degree in 70; Years(as hath been 
ewed before, Book 1. Chap. 2. Sect. 3.) and ſo alter both their 
Right Aſcenſion, and Declinatton; as may be ſeen by this fol- 
owing Table of Right Aſcenſions and Declinations of 100. of 
he moſt eminent fixed Stars; Calculated by Tycho Brahe, for the 
ears 1600. and 1700. whichT haye inſerted ; partly, becauſe by 
it you may ſeethe difference of their Right Alcenſ1ons and De- 
[nations 1n 707. Years; and partly to Accomodate thoſe that 
nay have occaſion to know their Right Aſccnſions and Neclina- 
1ons neerer than the Globe cn ſhew them. 


— CC 


A Table of the Right Aſcenfions and Dediuations of 100. 
elett fixed Stars ; Calculated by Tycho Rgahe, for the 
Years 1600, and 1 700. As alſo their Difference of 
Right Aſcenfions and Declinations, in 
70, Years, | 


1600 1 |Dz |-entia| . 16170__* 
Declin| |R; A|Ded. R-Aſe.|Declin. 
34 SF 58/54 55 
| '|N|'3 59j34 $9 4617 43: 
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aſſupez's Belly. 34 $9 48359 7 
Girdle Andromeda. 31335113 13/34 _5 
Cer of Caſſiopee. '33 $116 3858 40 
T1 Y horg. 31 S|24 19]17 5O 
Whals belly. 31 Nl24. IAjII 45 
L. in VP boyn. 


Dourh Foot of Andromeda. 
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%* Star in 4 head 
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Names 2125 of Frbe Se Stars. 


ap Inv nov ſs. Maj. 1599 12 


irſt upper iz i] Dabbe 
* back? . 


Lions tail. 


IGirdle mp. 
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— Kong of ici, —|_-Afe Delis. —|R. 4. Did [R." Fje| Dela 
Upper horn VS. l3 40" S'1 2516N 300 22/13 24 
Lower horn V8. r5 57, 8|r 2717 Not 6/15 4 
In the S2yans breaff. 39 *. Ni 52:18 S202 55 39 19 
Left hand of :5. to 53 $Sjt 16 19 N|/307 48|1o 34 
[Swans Tail. 0 57 
[In rhe Swans South wing. 1397 31 
Left Sholder 2. 317 37 
I. In tail VS. Z19 23 N|/320 54\: 
In Cephens Girdle. Z20 46 3T 8'E 

321 roſs 5\N 

| . J21 16|17 51] £ 
Right Sholder of 89. 329 19] 13] $| | 
Fomabhant, 23. 333 46131 39] Sſjr 25'31 N1/240 Il 
3cheat, Pcga ſt 241 9/25 56|N||: 12 JE S 342 11 
Marchab, P-gaſ#. _|34T 35113 5|N 1.15320 342 _ZO[1Z 
* AL uth of Southern fiſh: [34% 9/1 i 11345 26 
Head of Andromeda. 356 59,26 54. 1358 16, 


| —— 


* Caſſhopee's chair, 357 556 58 [358 2057 32 
End of Pegaſus wing. 25% 14112 58 1359 39173 Jl 


_ Northern the whale ta:!. 259  491II, 1 24. Sllr 7lzo 27 


Zhe Uſe of this Talle. 


'The firſt Cullumne onthe left hand is the names of the Stars 
The Second Cullumne ſhews the degrees and minutes of Right 
Aſcenſion for the Year 16009. The third the Declination for 

'the ſane Year. The fourth ſhews wherher the Declination be 
. North or South ; N ſtandsfor North, S for South... The fi 

ſh>w3 the diff:rence in degrees and minutes-of: Right Aſcenſion 

of the Stars, between the a 16co. and 1670. The ſixth ſhew 

the Difference of Declination; and 'whether it be North, or 

S>uth. "he ſeventh ſhews the Right Aſcenſion in degrees an! 

minutes for the Year 1670. 'T he eighth ſhews the Declinatio 
 indegreesand minures for the ſame Year. 

By this Table. you may perceive the fixed Stars increaſe in 

RaghtAſcenſion, till they come to the Vernal Colure; from 
whenct 


et —_ 
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whence the number ofrheir Right Aſcenſion is reckoned: and by 
the Cullumne of their Difference of Right Aſcenſion, you may 
{ee how much they increaſe in 70. Years. And if you would 
know how much they increaſe for any other number of Years, 


15 4 you muſt find what propertian they have to 70,and the ſame pro. | 
39 15 portion the Diftere pce of the Right Aſcenſicn of the Stars will , | 
10 3 have to the Difference in the Table. 


P 12g —Examyle TV277 Z, AV, 


I would know the Difference of Right Aſcenſion the: Pole- 


Eq 16 Star will have in 35. Years. Ifind in the fifth. Cullumne the 
8 y Difference of Right Aſcenſion of the Pole Star to be 2. degrees 
opens. « 59. minutes, Therefore by the Rule of Proporticn, I ſay, It 70. 


Years give 3. degrees 59. minutes,35. Years ſhall give 1. degrce 


21. 8 TP minutes, and fo proportionably for any other number of 
13 - Though this Rule ſerves for finding the Difference of Right 


Aſcenſion of any Star ; Yet it wilt not ſerve for finding the 
Difference of any Stars Declination. For the Starson the North: 
ſ1de the EquinoCtial between the Hyemmal ard Solſtirial Colares, 
| and on the South fide the EquinoCtial between th2 Sriſticzal and 
CE +  Hyemnal Colures increaſe mm Declination. But the Stars on 
= the South ſide the EquinoCtial between rhe Hyermmal and Sol- 
fticial Colures, and on the North fide the EquinoCtial between 
the Solfticiat and Hyemnal Colnres, Decreaſe in Declinati- 
on :- as you may yet more plainly fee by the Globe if your 
bring 66; degrees of rhe Meridian tothe North fide of the Ho- 
rizon, and {crew the Quadrant of Altitude to 66! degrees in the 
Zenith, and Declination of the Pole of the Ecliptick ; and brin 
the Hyemnal Colure to the Meridian,. for ;{o ſhall the Pole of 
the Ecliptick be joyried with the centey of the Quadrant of 
Altitude, and the Ecliptick with the Horizon; and all the 
Circles that the ſeveral degrees on the Quadrant make in a Re- 
 volution from Weſt to Eaſtupon the Poles of the Ecliptick, re- 


es an) preſentthe great Revolution of every Star that each degree on 
nation the Quadrant cuts. And thus demonſtratively will be repreſen-- 
: ted the progrels of the fixed Starsthrough every degree of Lon 

ale n gitude, and by conſequence the alteration of their Right Aſcen- 
from | fion, and Declination.. For, Imagining that degree of the Qua-- 
hencr | K 3, drant: 


"YR" 
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— drantof Altitad?t» be the Star, which juſt reaches .the Star; 
you may. by turning about the Quadranty fee how Obliquely 
the Star (or rhe degree. repreſenting rhe Star)etrher: moves about, 
or cutsthe EquinoStial,ang all Circles parallel ro the Equinocti- 
al ; anJ thereby obſzrve it ſometimes to incline in motion to, 
a1l othertimes to decline in motion from the EquinoCtial. Bur 
| how long timeit will be ere the Star inclines to, or d:clines . 
DOev. from rhe EquinoCtial, you may knw by finding the diltance * 
A ' V ©. of LongitHe in degreey it hatn from either the S: Iftitial, or Hy., ; 
\ em12l Colure; anl with reſpeXing tne toregoing Rules 1n 11s * 
Poſirion; you may by tae Table- in Book 1. Chap. 3. Sect. 3. a 
ſitizfi2 your (elf, 


ho — 


3 


Exam ple. 


Th2 mot Northerly Star in the Girdlz of Orion doth yet de- 

. creaſe ta D-cliawton. But I would know how long it ſhall de- 
creale ; Thezegore byth» 32, Probleme, I find the Longitude 
ofthat Star t5 be for the Year 1670. 77.degrees FI min:tcs,wiuch 
ſibiuctzd wit of 95, (ce diſtance of ti Solfricial Colure from 
the EqzizSual,) lec-=3 12, 9. for the Jiftrrce of that Stzr from 
uh» S >iititial Coluvic Theretore by he Table aforeſaid, I find 
wrat numb; of Y cars i Frrore ng the mation of 12. d-gr2e3 9. 
munnes. + 4 becaule. 4:57 ind exatly re fane number of 
egroe3 aid mUurres int: able, Trois the number neerelt to 
it; witch j3 14. dog: $05 59. minus, 31d that is the motion of 
the Ecl:prick {1.7202 Yew: But becauſe this 14. degrees 10. 
minte313 2. deg4+:.3 I. mite 759 mich, I ſeek 2, degrees 
I. mimnaitelin tt: Table,ant the rimber of Zears 2gainlt it] would 
ſubduS from the wm"er of Years againſt 14. deg. 10. min; 
and the remunler would bs the number of Years r-quired : Bat 
n-itker cn 7 find 2, degrees I. miirrte,therefore 1 ut rake the 
number of i-grecs and muyues 152relt to it» which 15 2:deg. 50. 
min/an1 lat yeelJs 205. Years; which ſubda&ted ont of 1000. 
leaves 850. Years. But bzcauſe this is alfo too much by the 
-mtion of 49. minutes, Therefore I ſeek for 49. miyut2s in the 
Tav'e, anlf{ubdit the number of Years againft it from 800. 
and t12 remundcr would be the number of Years required. But 
nzxther 13 49. min. inthe Table, Therefore I take the neereſt 
| - to it, which 13 51.minutes,and that yeelds 60. Years; which-fub- 
daXed out of 809, leaves-740.But this is likewiſe roo wuch by 
» the 


__— OO »* ww x 4 P 
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the motion of two min. Therefore Iſeck 2 min. inthe Table, 


but cannot find it neerer then2;, and againft it. I find 3. Years, 
which 3. Years I ſubduct out of 740. and the Remainder is 937. 
the number in Years required. You may if you pleaſe for ex- 
aCtnch,, ſubdudt for the }, min. 8. Moneths ; fo have you 736. 
Years 4- Moneths, for the 'Time that the mcſt Northerly Star in 
the Girdle of Orion will decreaſe in Declinaticn, after the Year 
* 1670.which will be till An. Dom. 246. after which time it will 
increaſe in Declination for 12706, Years together, till it come to 
have 47. degrees 8. min of DecJination : at which time ir will 
be in or very neer the = of the moſt Southerly Star of the 
Southern Crown ;, and that Star in its place. 

| And thus the Pole Star is now found to increaſe in Declina- 
tion and will yet this 421. Years : after which time it will de- 
creaſe in Declination for 12706 Years together, ti]l it come ro 


be within 42. degrees 42. minutes of the EquinoQual, in the. 
void . fpace now between Draco ard Lyra; at which time 


Lyra will be almoſt as neer the Pole, 25 the Pole Star now is; 


and then the moſt proper to be the Northern Pole Star: And- 


the laſt Star in the Stalk of che Di wes mouth will be then very 


neer the Southern Pole, and therefore mcſt fitto be the South © 


ern Pole-Star. 
PROB. XXVIII. 


The Place of the Sun or any Star given, to find the Right 
Deſeenſion, and the Oblique Aſcenſion; and the Ollique 
Deſcenfionin anv given Latitude. - 


to the Meridian under the Horizon, ard the, degree of 
the Equator that cemes to the Meridian with it is the 
Degree of Right Deſcenſion If the Sun or Star wall 


T: Globe ReCtified, bring the Place of the Sun or Star 


reach no part of the Meridian under the Horizon they have no 


Right Delſcenſicn. 


For the Oblique Aſcenſion. - 
Bring the Place of theSun or the Star to the Faſf fide the Ho- 


riz.00, 2nd the degree of the Equator cut by the Horizcn, 1s the * 
Degree of Oblique Aſcenſion of the Sun or Star: : For ? 
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BF or the Oblique Deſcenſion. 


- Brins the Place of the Sun or Star to the Weſt fide the Hori. 
7,50) anl the degree of the EquinoCtial cut by the Horizon is the 
Degree of Qblique Delcenſion, They need no Example. 


PROB. XXIX. 


Any Place onthe Tereſtrial Globe being given, to find its 
Antipodes. 


the firſt Probleme) ſee its Longirude and Latitude ; then 

turn about the Globe till 180: degrees of the Equator paſs 

through the Meridian; and keeping the Globe to this Po- 
ſition, number on the Meridian 186. degrees' from the Latitude 
of the given Place : and the point juſtunder that degree is the 
Antipodes. | 


R= the given Flace to the Meridian, ſo may you (as by 


Example. 


e 
I would find the Antip2des of Cuida Rea}, an Inlani Town 
of the Weſt Inls, which lies upon the River Parana, an Arm 
of Rio de la Plata : Therefore [ bring Cuida Real to the Meridi- 
an,and fin] (25 by the firſt Probleme) its Latitude 23. 50. South ; 
and its L5ngitude 333. degrees : 'ThenlT tyrn about the Globe 
till 189. degrees of the Equator paſs through the Meridian ; and 
keeping the Globe to that poſition, I number ſo many degrees 
North Latitude as Parana hath South, viz. 23. 50. and juſt under 
that degree Lfind Lamo,a Town lying upon the Coaſt of China, 
inthe Province of cj: Therefore I ſay Lamoo is juſt the An- 
Tipades of Cuida Real. 


Another way. 


| Bring the given-Place to the North'or South point of the Ho- 
r1291, and the point of the Globe denoted bythe oppoſite point 
of the Horizon is th: Antipodes of the given Place: 


PROB. 
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PROB. XXX: 
To find th: Perecij of any uno, bythe Terreſtrial 


Ring your Place to that ſide the Meridian which is in the 

South notch of the Horizon, and follow the Paratlel of 

that Place on the Globe till you come to that ſide the Me- 

ridian which is in the Northern notch of the Horizon; 
and that is the Pereczj of your Place. 


PROB. XXXI. 
Tofindthe Antecijof any gives Place, upon the Terreſtrial 
Globe. 


by the firſt Probleme; If it have North Latitude, count 

the ſame number of degrees on the Meridian from the 

Equator Southwards, But if it have South Latitude, count 
the ſame number of degrees from the Equator Northwards: and 
the point of the Globe direQtly under that number of degrees is 
te AAmecyj of your Place. | 


PROB. XX XII. 


. To find the Longitude and Latitude of the Stars Ly the 
Celeſtial Globe. 


He _—_ of Altitude will reach but 9o. degrees, as 
was ſaid Probg. Therefore if theStaryou enquire after be 
on the North {ide the Ecliptick ; Eleyate the North Pole 
.66: degrees above the North {ide the Horizon : If on the 
South fide the Ecliptick you muſt elevate the South Pole 66; de- 
grees above the South {ide the Horizon: Then bring the S»/fticial 
Colure to the Meridian on the North fide the Horizon, and 
ſcrew the Quadrantof Altitude to the Zenith, which will be 1n 
22. deg;30.mia. from the Pole of the World : So ſhall the Eclip- 
tick ly in. the Horizon , and the Pole of the Ecliptick alſo 
ly under the Center of the In of Altitude ( as was 


B#: your Place to the Meridian, and find its Latitude 
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ſhewedProb. 27. ) Now to find the Longitude of any Star, do 
thus, Turn the Quadrant. of Altitude about till the graduated edge 
of it ly on the Star; and the degree in the Ecliprick that the Qua- 


drant teuches is the Longitude of that Star. 
Example, for a Star onthe North ſide the Ecliptick. 


I would know the Longirude of Marchah, a bright Star in 
the wing of Pegeſos: I find iton the North fide the Ecliprick; 
Therefore I elevate the Nortly Pole, and placing 95 on the 
North ſide the Meridian, I ſcrew the Quadrant of Altitude to the 
Zenith, as aforeſaid, Then laying the edge of the Quadrant 
of Altitude upor-that Star, fd Gat the end of it reaches in 
the Ecliptick to X& 18. 56. Therefore I ſay, the Longiaude of 
Marchab is X. 18. 56. + by 


For the Latitude of a Star. 


/ 


The Degree of the Quadrant of Altitude that touches the 
Star is the Latitude of the Star. | 
5 oe Example, | 
| The Globe and Quadrant polited as before,T find 19. degrees 
26. minutes { accounted upwards on the Quadrant) to touch 
Marchab aforeſaid: Therefore I fay, the Latitude of A4archab 
1s 19. deg. 26. min. EW Ze WH 
And thus by elevating the South Pole and placing the Globe 

and Quadrant of Altitude as aforeſaid, I ſhall find Caniouls 


have 15. degrees 57. min. South Latitude, and 22, degrees 28. 
min. in,S, Longitude. = 


PROB. XXXIIL 


To find the Diſtance between any two Places, on the Terre- 
he ftrialGlobe. 


11s may be performed either withthe Quadrant of AE 
| titude, or with a paire of Compaſſys : with the Qua- 


M_ drantof Alritude, thus: Laythe lower endthereofto one; 
| Flace, and'fee what degree seaches the other Phce, the 
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ah i3 the number of degrees  berween the two Places. If you 
mulciply that number of degrees by 60 the product ſhall be the 
number of Engliſh Miles between the two places. : 


Example. 


I wouid know the diſtance between London and the moſt 

Ealterly point of F22aica; [lay the lower end of the QuaJdranc 

* of Altitude to .Famaica, ani extending the other end towards 
Lond] find 68:.deg. comprehended between them; Therefore 
I fay 68;.1s-the number of d2grees comprenended between Low 
don and Famaica. 

It yan would find the diſtance between them with your Com- 
pales, you mutpitch! one foot of your Compaſſes in the Eatt 
point of Famaice, and open your Compaſles till the other foor 
reach London; and keeping your Compaſſes at that diſtance apply 
the feet to the EquinoCtial line, and you will find 68}. degrees 
comprehended between them, as before. | 

« It you multp'y 685. by 60 1t gives 4114. Eng/ſh miles. 

If you multiply it by 20 1t gives 1370. Eng ih Leagues. 

If you multiply it by 174. it gives 1199. Spamſh Leagues, 

If you multiply it by 15,it gives 1954. Durch Leagues, 


PROB. XX XIV. 


To find bj the Terreſtrial Globe upon what pojnt of the 
Compaſs any two Places are ſeituate one from another. 


Ind the two Places on the Terreſtrial Globe, and ſee what 
Rumb paſſes. through them ; for thaz is the point of the 
Compaſs they bear upon. 


{ 


Example. 


_ Briſtol .and Bermudas are the Places. I examine what Rumb 
paſſes through them both: and becauſe | find no Rumb to paſs 
jmmediately through them. both, Therefore I take that Rumb 
'which runs moſt parallel ro both the Places; which in this 
Example is the tenth Rumb counted from. the North- toyards | 
the left hand; and is called as you may ſee by this following 
BEL L2- Figure 
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Figure Weſt South Weſt: Therefore Ifay Bermudos hes ſcituato 
EO fel Weſt South Teſt; and by contraries Briſa lies ſitu» 


ate from Bermudos Eaſt North Eaft. 
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To find by the Celeſtial Globe the Cofmical Riſing a»d 
| Setting of the Stars. 
\ And wh Star Sets when th Sun Riſes, it 3; 
fd ro See Coſtnicaly — & ot, -y 


PROB., XXXV. 
Hen any Star Rifes with the Sun | its Cad to Riſe 
Cofmically. | | 
To bnd theſe, Retifie the Globe to the Larirude of your 
Y . . F 9 [ 
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place, and bring the place of the Sun to the Eaſt ſide the Hori- 
zon ; and the Stars then cut by the Exſtera Semi-circle of the 
Horizon, Riſe,.Coſmically : and thoſe Stars cut by the Weſtern 
Semw<circle of the Horizon, Set Coſmically. 


Example. 


Novemb. 9g. Iwould know what Stars Riſe and Set Coſmi- 
cally, here at Lo9nd»m "The Suns place found, as by the third 
Probleme, is '\. 27. Therefore I bring ML 27 ro the Eaſt fide the 
H »:1z9n, and 1n the Eaſtern Semi-circle I find _ wih the 
Sum the right wing of Cygnus , the Star in the end of 4qu5- 
ha*s tail, Syp2ntarues and Centaurus + Therefore theſe Conftel- 
lations are ſud ro riſe Cofinically. In the Weſtern S-micircle of 
the Horiz5n I find Setting Andromeda, the Triangle,Taurus, Ori- 
01, Canis major, and Argo Natis ; Therefore I ſay, thefe- Con» 
ſellarions Ser Coſmically. 


PROB. XXXVI. 


To find by the Celeſtial Clobe the Acronical XRifng and 
Setting of the Stars. 


He Stars that Riſe whenthe Sun Sets, are faid to Riſe 4- 

cronically. An 

Tae Stars that Set with rhe Sun, are ſaid to Set Acronically. 

To find theſe, Reftifie the. Globe to the Latitude of your 
Placez and bring the place of the Sun to the Weſt fide th Hori 
z2n ; and the Stars then cut by the Eaſtem Semicircle of the 
Horizon, Riſe Acronically : And thoſe Srarscut by the Weſtern 

2m Circle of the Horizon, Set Acronically. 


Example. 


November 9: Iwould know what Stars Riſe and Set Acre 
nically 'here at London. The Suns place as before, is W.. 27. 
Therefore I bring Scorpi» 27 to the Weſt ſie the Horizon 3 and 
in the Eaſtern S-mi-circle 1 fnd Riſing the Southern Fiſh, Foe 
mahant, Cetus, Taurus, Auriga, and the Feather in Caſtor's Cap. 
Therefore theſe TORT faid to Riſe Acroneally. [ 
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ths Weſtern Semi-circle of the Horizqn 1 find Setting the Lyons 
tail, Virgo, Scorpio, and Sagiztaria, Therefore 1 fay theſe Con- 
ſtelarions Ser Acronically. | | 


' PROB. XXX VIL 


To find by the Celeſtial Globe the Helical Riſing and 
Setting of the Stars. Fs 


Hen a Star formerly in the Suns beams gets out of the Suns 

7 beams, itis ſad to Riſe Helracally. And E 
When a Star forinerly out of the Suns beams gets. into the 
S.1ns beams, it is ſaid to Set Heliacally. | 
A Star 1s {aid to be in the Sun beams when it 1s made incon» 
ſpicuous by reaſon of its neerneſs to the Suns Light. The big- 
r Stars are dicernable more neer the Suns Light, than the 
T.effer are; For, Stars of the firſt Magnitude may (according to 
the received Rules of ancient Authors) be ſeen when the Sun is 
but 12 degrees below the Horizon ; bur Stars of the Second Mag- 
nitade cannot be ſeen unleſs the Sun be 13 degrees below the Ho- 
1z9n : 'Stars of the third.Magnitude require the Sun to be 14, de- 
orees below the Horizon ere they can be ſeen ; of the fourth 


agnitude 15 degrees, of the fifth Magnitude 16 degrees, of the | 


fxth Magnitude 17 degrees z the Nehbulous anes 18 degrees... Yet 
this Rule is not cerrain bur that cirher clear or coudy weather 
may alter it. Read more of this ſubje&t in Mr Pahmer on the 
Planiſphere. Book 4. ch. 20. | Gs | 

Now to find the Time that any Scar ſhall Riſe H-liacally , do 
thus; Re&ife the Glube and Quadrant of Altitude to your La- 
titude, then bring the given Star to the Eaſt {de . the Hoek, 
and turn the Quadrant of Altitude into the Welt fide, and ſee 
what degree of the Ecliptick 1s elevated fo miany degrees above 
che Horizon as the magnitude of the Star you enquire after res 
quires, 2ccordinz to the foregoing Rules ; for the oppaſite degree 
of the Ecliprick js the degree the Sr ſhall be in; when that Star 
Rifes Heliacally. Having the degree of the Echprick the Sun 1s 


in, you may find the Day of the 'Moneth by the Fourth Pro- 


blem2. 


Exam 
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Example. 


I would know when Cor Leonis ſhall Riſe Helically here 
at London: Therefore I ReCtifte the Globe and Quadrant of 
Altitude for London, and bring Cor Leonis to the Eaſt fide the 
Horton, and turn the Quadrant of Altitude into the: Weſt ; 
and becauſe Cor Leonis” is a Star of the firſt Magnitude, therefore 
I ſee what degree of the Ecliptick iseley ated in the Weſt fide 
the Horizon 12. degrees on the rant of Altitude and find 
Piſces 9.deg.Now the degree of the Ecliptick oppoſite to X 9. is M 
9. Therefore I ſay when the Sun comes to TR 9. degrees (which 
by the | an Probleme I find is Auguft, 23. ) Cor Leonis ſhall 


Riſe Helically. 
| For the Helical Setting. 


The Globe &c. Re&tified, as before : Bring the Star to the 
Weſt fide the Horizon, then ſee what degree of the Ecliptick is 
elevated on the Quadrant of Altitude ſo many degrees asthe Stars 
Magnitude requires; for when the Sun comes tothe oppolite de- 
gree of the Ecliptick that Star ſhall ſer He/racally. | 


Example. 


I would know when Bilanx a Star in the Beam of the Scaes 
will ſet Heliacallyhere at London. The Globe and Quadrant Re&ti- 
fied, I bring Bzlanx to the Weſt fide the Horizon, and turn the 
Quadrant of Altitude into the Eaſt; Then I examine what degree 
of the Ecliptick is elevated 13.degreesof the Quadrant of Altitude 
(becauſe Bilanx is a Star of the ſecond Magnitude) and find &5 4. 
oppoſite to 5 47.is Scorpiog.z,therefore Tay, When the Suncome, 
to Scorpio 4.7. (which by Prob. 4. will be Ofober 18) Bilanx ſhal 
ſet Helzacally: 


PROB. XXXVIIL 
To find the Diurnal and Nofturnal Arch of the Sun, 6: 
Stars, in any given Latitude. 


"He Semi-Diurnal Arch is the number of degrees of the E 
quator that paſſes through the Meridian whiles the Sun o, 


_. 
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Ty any Star is aſcending above the Eaſt (ide the Horizon to the Me- 
ridian. T'o know the number of degrees it-contains, ReCtifie the 
Globe to the given Latitude, and bring the Place of the Sun or 
Star to the Eaſt ſide the Horizon, and note what number of de- 
grecs of the EquinoCtial is then cut by the Meridian : Then re- 
move the Place of the Sun or Star to the Meridian, and ſee agam 
what number of degrees of the EquinoCtial is then cut by 
the Meridian , and ſubſtract the former from the - latter, 
and the remainder ſhall be the number of degrees of the 
S:m or Stars Semi Diurnal Arch. Bur Note, if the EquinoCtial 
paint Y paſs through the Meridian while the Sun or Star 
15 turned from the Eatt fide the Horizon to the Meridian, then 
you muſt ſubſtra&} the number of degrees of the* EquinoChal 
cut by the Meridian when the Sun or Star is at the Eaſt fide the 
Horizon from 260. degrees, and to the remainder ad the num- 
ber of degrees of the FouinoQtial that comes to the Meridian 


with the Place of the Sun or Star, and the Sum of them both 1s 
the number of degrees of the Sun or Stars Semi-dwurnal Arch; 
which being doubled is the number of degrees of the whole Di- 
urnal Arch : and which being ſubſtrated from 360. gives the 


Nocturnal Arch. 


Example, ofthe Sun. 


Having Reified the Globe, I would May 10. know the 
Diurnat Arch of the Sun : His Place found by Prob. 3. is 5 
29. Therefore I bring 5 29 to the Eaſt ſide the Horizon, and 
tind then at the Meridian” 299. degrees 25. min. of the Equi- 
noCtal; then I tura the Place of the Sun to the Meridian, -and 
find 56. deg. 30. min. of the EquinoCtial come to the Meridian 
with it. Here the Equino&tial point Y* paſſes through the Me- 
ridjan whi'e the Sun moves between the Horizon and the Meri 
din; Therefore as aforeſaid, I ſubſtra& the firſt number of de- 
grees , and minutes viz. 299: deg. 20. min. from 260. degrees, 
and there remames 60. degr. 30. min. for the number of degrees 
a1d minutes contanied berween the degree of the EquinoQial at, 
the Meridian and the Equino*tial point 4r7z;and to this 60. deg. 
30. min Iad the ſecond number of degrees and minutes viz. 
56. degrees 20. min. the mmber of degrees anJ minutes between 
the paint Aries and the des. of the EquinoGtial at the Meridian, 
anJ they make together 117. degrees, for the Suns Semi-Jjurval 

Arcli: 


the Index of the Hour-Circle a" -q the Hour of the Night. If 
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Arch: By doubling of which you have 234. degrees, for the 
Suns Diurnal Arcn: And by fubſtracting 234. (the Diurnal 
Arch ) gh 360. you have 126.'degrees, for the Suns NoCtur« 
nal Arch, 


Example, for a Stax. 


I take Sri, a bright Star in the Great Dogs month. The 
Globe retibed, as before; I bring Sirius ro the Eaſt ſide the Hori. 
zon, and find then 29. degrees 20minutes of the EquinoGtial at the 
Meridian;then I turn Sis to the Meridian and find g7. degrees 
38. minutes of the EquinoCtial come to the Meridian with it : 
Therefore I fubſtract the firſt numbers; viz. 29 deg.3o. minutes, 
from the ſecond, gp. 38. and the remains is 68. degrees 8. mis 
nutes, for the Semt-diurnal Arch of Sirius, 


His Nocturnal Arch you may find as before, 
PROB. XXXIX, 


Tofind the Azimurh and Almicantar of any Star, 


His Problemne is like the 22, and 23. Pr-blemes, which 

ſhew the iinding the Azimuth and Almicamer of the 

| Sun zon'y whereas there you Were directed to bring 
the degree of the Sun to the Quadrant of Alritude, 

you muſt now bring the Star propoſed to the Quadrant of Al 
tirade; and by he DireCtions in thoſe Problemes the reſolution 


w1ll be found, 


PROB. XL. 


To find the Hour of the Night, by obſerving two known 
Stars in one Azimuth or Almicanter, 


R EXtifie the Globe Quadrant and Hour Index. Then find 


t2 two knyw: Stars on the Globe; and if the two 
Stars be in one Azimth, turn about the G'obe and 
Q radrant of Alrinude till you can fir the two Stars to ly 
under the zradmre-l e4vs of the Quadrant of Altinude : (© ſhall 


the 


_— 
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the two Stars be in one Almicantar , Turn the Globe forward 

or backward till the twoStars come to ſuch a poſition that by mo- 

ving the Quadrant of Altitude, the ſame degree on it will ly on 

both the Stars; ſo ſhall the Index of the Hour-circle point at the 
Hour of the Night. 


PROB. XLI 


The Heowxr gjven thatany Star in Heaven comes tothe Me- 
rid;an,to know thereby the place of the Sun,and byconſe- 
quence the Day of the Moneth, though it were loft. 


dex of the Hour-circle to the Hour given, "Then turn a> 

bout the Globe till the Index point at the hour of 12. 

for Noon; and the place of the Sun in the Ecliptick fhall 
be cut by the Meridian. | 


B#= the Star propoſed to the Meridian, and turn the 1n- 


Example. 


March 7. at 11 a clock at Night the Porters come to the 
Meridian of London. Therefore I place the Pointers (on the Ce- 
leſtial Globe) under the Meridian, and turn the Index of the 
Hour-circle to 11. paſt Noon, afterwards I turn back the Glcbe 
till the Index point to 1% at Noon ; Then looking in the Eclip- 
tick T find the Meridian cuts it in Piſces 26. 45. min. Therefore 
I ſay, when the Porters come to the Meridian at 11 a clock at 
night, the place of the Sun is Piſces 26:45. Having thus the place | 
of the Sun, I may find the day of the monetli by the fourth 
Probleme ; and ſo either know the day that the Pozmrers come 
to the. Meridian at 11 a clock at Night , or any other Hour 

ven: 

The day of the moneth might alſo be found by the Declins 
tion and the _ of the Ecliptick the Sun is in, given : For 
the Meridian will cut the degree of the Suns place in the Eclip- 


 * rick inthe Parallel of Declination : So that having refpett to the 


quarter of the Ecliptick, you le find the Suns place ; and having 
the Suns place » you may (as aforeſaid) find the day of the 


moneth, "RO w/ 


Ee Wk ev 5s : 
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PFROB. ALIL 


The Day of the Moneth given, to find in the Circle of Let- 
ters on the plain of the Horizon, the Day ofthe Week. 


e ſeven Daies of the Week were by the olatry of the 
ancient Romain Heatheniſh times (fmt er to the he- 
nour of {yen of their Gods, which we call Planets, The firſt 
is the mot eminent,andtherefore doubtleſs by them ſet in the firſt 
place, Ccailed Dzes Solts, or the Suns Day : The ſecond Dies Ln 
»#, the Moons Day : The third Dis Martis, the Day of Mars: 
by us called Tueſday : The fourth Dies CMercurij, Mercuries 
Day : by us called Wedmſ{ay : from Woden, an lol the Saxons 
worſhipr, to whoſe hon ur they- dedicated that Day, and is by 
all th:ſe Germajn Nations full called Wodenſdagh : The bfth 
Dies Foris, Fupiter or Foves Day : which doubtleſſe the Saxons 
(from whom probibly we receive it) called Londerdagh , be- 
caiſe Fupiter 18 the Crd of Thunder; and we either by corru« 
p'19n or for ſh rt.1cfs, or both, call it Thwſday : The ſixth Dyes 
Venris, the Day of Venus +: bu te Saxons transterring her 
honour to anoth-r of their Goddeſſes named Fria, called it Frz- 
dagh : and we From them call it Fryday: The ſeyenth is Dies 
Saf UV, Saturns Day. ; C 
The fame Day »f the Moneth 1n other Yers happens not on 
the {ime Day of the Week, therefore he Dorninical Letter for 
one TX car 18 19% the fame 17. is the next : Now becauſe you can» 
not ©2112 to the knowledge of the Day of the Week unleſs you 
tt knw the Smdies Lerier,therefore have I in Prob.53.inſer- 
ela Table of Mr Palmers, by which you may find the Domint» 
cal or Sundates L-rer for ever;and having tre Dominical Letter 
you may in th= Cirele of Letters on the Horizon find it neer the 
day that Monerh, and counr that for Simday, the next under 1t 
for M-1ay, the next under thar for Tieſday, and ſo in order, till 
you come 19 the Dav of tze Moneth, 


Example. 


I wgd know what Day of the Week Fune 1. Ammo 1658. 
Old Sr yle, Falls on ; I find by the Table aforeſaid the Dominical 
M 2 | Lerter 
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wer. cc. 


Letter is C, then [ look in the Calender of Old Stile for June 1. 
and againſt it I ind Letter E, which becauſe it 1s the ſecond Let- 
ter in order from C, therefore it is the ſecond day in order from 


Swiday, which is Treſday. 
PROB. XLIIL 


The Azimuth of any Star given, to find its Hour is any 
given Latitude. | 


He Hour of a Star is the number of Hours that a Star is 

diſtant from the Meridian. To find which, Re&ifie the 
Globe and Quadrant of Altirude, and bring the Star propoſed 
to the Meridian, and the Index of the Hour Circle to 12. Then 
place the lower end of the Quadrant of Altitude to the given A- 
zimuth in the. Horizon, and turn the Globe till the Star come to 
the graduated edge of the Quadrant of Altitude ; fo ſhall the 
Index of the Hour-Circle point at the hour of the Star. Only this 
caution you mult take ; If the Star were turned from the Meri- 
dian towards the Eaſtern {ide of the Horizon, you muſt ſubſtra&t 
the number of hours the Index points at from 12, and the re- 
mainder ſhall be the Hour of the Star. But if the Star were turn- 
ed from the Meridian towards the Weſt fide the Horizon , the 
Hour, Index points at, is (without more adoe) the Hour of the 


Star. 
PROB. XLIV, 


How you may learn to know all the Stars in Heaven, by the 
Celeſtial Globe. - 


Eifie the Globe, Quadrant, Hour-Index, and Horizon, |, 
as by Prob. 2. Then turn about the Globe, till the In» 


| dex of the Hour-Circle point at the Hour of the Night 

| on the Hour-circle. Then if every Star on the Globe had 
a hole in the midſt, and your Ey were placed in the center of the | 

Globe ; you might by keeping your Ey in the center and look- 

ing through any Star on the Globe ſee its Match in Heaven: thar 

15, the ſame Star in Heayen which that Srar on the Globe repre- 


ſents: for from the center of the Globe there proceeds a ſtraight 
| - Ine 


crap = 
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line through the Star on the Globe,even to the ſame Star m Hea- 
yen. Therefore thoſe Stars that are in the Zenith in Heaven, 
C18! will then be on the Zenith-on the Globe ; thoſe that are in the 
Eaſt in Heaven, will be in the Eaſt on the Globe ; thoſe in the 

Welt in Heaven, m the Weft on the Globe; and thoſe Stars 

that are in any Altitude in Heaven, willat the ſame time have 

| the ſame Alritude on the Globe ; So thar if you ſee-any Star in 

any Heaven whoſe Name you defire to know, you need but obſerve 
its Azimuth and Altitude, and in the ſame Azimuth and Alti- 
tude on the Globe, you may find the ſame Star : and if it be an 


r ” eminent Star, you will find its name adjoyned to it, 
the | _ | 
oled M- Example. 
hen 4 | | | 
1 A- December 10. at half an hour paſt 9 a clock at Night, here x 
> tO London, I ſee two bright Stars at a pretty diſtance one from ano- 
the ther 1n the South ; I defire to know the Names of them: 'There- 
this fore having the Globe rectified to the Latitude of Londow, and 
er1- the Quadrant of Altitude ſcrewed to the Zenith, the Hour-lndex 
ract alſo rectified, and the Horizon poſited Horizontally, as by Prob. 
 TE- 2. Tobſerve the Altitude of thoſe Stars in Heaven, (either with a 
UIN- Quadrant, Aftrolabe, Croſs-ſtaff, or the Globe it. {elf , as hath 
the been ſhewed Prob. 13. 16.) to þe, the one 78 degrees, the 0- 
the - , ther 42 degrees aboye the Horizon. Therefore having their 


Alritudes, I count the ſame number of degrees as for the firſt 75 
upon the Quadrant of Altitude upwards , and turn it into the 
South, under the Meridian, and ſee what Star is under 78 de- 
grees , for that is the ſame Star on the Globe which I ſaw in 
the Heaven, Now at the firſt examination of the Globe you may 
ſee that that Star is placed in the Ey of that Afteriſme which 18 
called Capyut _ and indeed, that being the only Star of 


on, W-. note in that Conſtellation, bears the Name of the whole Cone 
In- ſtellation. The other Stars about it you may eaſily know by their 
ghr Scituation : As ſeeing two little Stars to the Weſtwards of that 
had Star in Heaven, you may ſee on the Globe that the hithermoſt 13. 
the 11 the other Ey of Capur Meduſa, 2nd the furthermoſt in :':e 
zok- Hair or Snakes of the ſame Aſteriſme. Looking a little to the - 
that Southwards of thoſe Stars in Heaven,you may ſee two other ſmal 
PTC Stars a little below thoſe in the Eyes, Therefore to know thoſe 
ghr WW alſo; you may look on the Globe, and ſee thar there is one on the 
line X M- 3 Noſe 
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I1like manner for the ſecond Star in the Meriajan, _ 
42 degrees above the Horizon ; It ra move the Quadrant of 
Altiude (as before) to the South or Meridian, and count 42 de- 
grces upon the Quadrant of Altitude, you will ind a Star of the 
jecond Magnitude in tre 4o»th of the Whale : Therefore you 
may {:y that Star in Heaven 35 1n the Mouth of the Whale: and 
hecazſe doſe to it on the Globe is written Menkar , Therefore 
yu may know the name of that Star in Heaven is Merhar. 
" Tathe South Eaſt and by South 56 degrees above the Hort 
7.90, I fee a very bright Star in Heaven therefore I bring the 
Q.:adrant of Alticude to the South Ealt and by South point in 
the Horizon, and find under 56 degrees of the Quadrant of Alti= 
cxle a great Star , to Which is ſet the name Occulus Tourt, 
Ther« fore Iſay the name of that bright Star in Heaven.is Occu- 
firs Tani, | HS 

In the South Ext im Heaven you may ſee three bright Stars 
Iv directly in a ſtraight line from one another, the middlemott 
whereof is 25 degrecs or thereabours above the H »riz(n, rhere- 
fore bring the Quadrant of Altirude ro the SouthEalt poinr of the 
Horizon, and abc. 25 degrees aboye the Horizon you will ſee 
the {ame great Stars on the Gloke.in the Gird/e of 0.409; Theres 
fre thoſe Starg are called Orions Girdle 

Ar the ſame time South Eft and &y Eaſt you have about 10 
degrees above the Horiz.-n the b ighteſf Star in Heaven, c:led 
Sirius, m the Mouth of the Great Dog ;, Canjcula a bright Srar 
11 the Little Dog Eait and by South, about 25 1egrecs ib ye 
the Horizon : Cor Zonjs jſt Riſing Eaſt North Eaſt ; you have 
al at the Frme time on the Eaſt fide the Horizop , the Twins, 
Arie, the Grea! Bar; and divers other Stars, eminent both 


tr thew ſplendor and m22nitude. 


In the Welt-{1Je the Horizon you have South Weſt and by 
Weit abut 4 degrees aboys the Ho on a bright Srar m the 
Right I,'s of Aqrarins ; and all al»og to the Southwards-in 
Cerus the TFPhils you have other eminent bright. Sta s : More 
tro arts tow irds the Zenith you have a brizht Siar in the Ling 
ct the two Fiſhes; Higher yer, you have the firſt Star in Y\, an 
eminent Star, becauſe the firit in all Catalogues that we have 
CON2-7, mee of z and therefore probably in the Equino&ral Colure 
wagn the $tars were furtt reduced 32to Conſtellations : yer more 
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neer the Zenith you haye a bright Star. in the Left Leg of Am 


drom:da : From thence towards the Nortþ, yeu hnd otker very 
eminent bright Stars in Caſſzopea, Cephens, Urſu minor, in the 
Tail whereof is the Pole Star: and Draco : - Hercales: why > 
you turn back to Lyra, Cyrnmms, Pigajus, the Dolphin, &c. ll 
which, or any other, you may eaſily know by their Altitude a- 
boye the Horizon, and the point of-the Compals they bear upon. 
Thus knowing ſome of the moſt eminent fixed Star s;you nay 
by the Figure of the reſt come to the know'edge cf them allo. 
For exemple,Looking towards the North North Eait in Heaven, 
you may ſee ſeyen bright Stars conſtituted as in this Fig. 'There- 
fore looking towards the ſame Quarter on X 
the Globe, yuu may (without raking their 
Alritude) ſee the ſame Stars lying in they 
ſame Figure in the hinder parts of the * 
Great Bear ; from whence you may con- hs ba 
clude-thatthoſe Stars in Heaven are ſcituate X 
inthe hinder parts cf the Grear Pear. Theſe 
7 Stars are by us called Charles his Wain. | 
Yet nevertheleſs you may ſee ſome Stars of note nn Heaven, 
which you ſhall not find on the Globe, and thoſe in or neer a- 
bout the Ecliptick : They are called P/ancrs,and cannot be pluced 
on the Globe, unleſs it be for a particular Time, with Black lead, 
or ſome ſuch thing that may be rubbed out again : Becauſe rhey 
having a continual motion, alwajesalter their places. Of ho 
there are five in number, befides the Swi and Moon, which are 
alſo Planets, though they ſhew not like Stars. Theſe five are 
called Saturn, Fupiter, Mars, Venus, Mercury, yet Mercury is ve- 
ry rarely ſeen : becauſe he never riſing above an Hour before the 
Sun, or ſetting above an Hour after, for the moſt part hath his 
light ſo overſpread with the dazelling beams of the 'glittering 
Sun, that ſometimes when he is ſeen he ſeems rather to be « 
mote in the Suns beams, than a _ endowed with ſo much 
brightneſsas Stars and Planets ſcem to be. | 
Now there are divers waies (by ſome of which) you may at. 


all times know thoſe Planets from the fixed Stars: as firſt, Their - 


not twinkling, for therein they differ from fixed Stars; becauſe 


they moſt commonly do twinkle, but Planets never; unleſs it be 


Mars, and yet he twinkles but very ſeldom neither. 
Secondly, They appear of a conſiderable Magnuude, as 2 


fomes» 
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117 Stars, of a bright Silver collour but 2 moſt radient, eſpecially 
wher ſhe is in her Pcrigeon. & appears like a Star of the ſecond 
Magnitude ; and is of a Copperiſh collour. H ſhews like a 
Star of the third Magnitude, and 1s of a Leaden Collour, and he 
(of all others, ) is maſt difficult to be known from a fixed Star, 
partly becauſe of his minority, and partly becauſe of the ſlowveſs 
0*his motion. 7 is very ſeldom ſeen (as aforeſaid) unleſs it be in 
a Morning when he Riſes before the Sun, or in an Evening when 
hz Sets after the Sun: He 1s of a pale whitiſh collour , like 
Quick-ſilyer, and appeares like a Star of the Third Magnitude He 
may be known by the company he keeps, for he is never aboye 
29 degrees diſtant from the gun. 

Thirdly the Planetsm ay he known fr.m the fixedStars by their 
Azimuths and Altirades obſerved (a5 hath been raught before for 
;f when you have taken the Azimuth and Alrirude of the Star in 
Heaven you doubr to be a Plater, ani you find nor on the Gl.be 
i1 the fame Azimxth and Altitude a Star appearing to be of the 
fame Magnitude that that in Heaven appears to be, you may 
conclude that that in Heaven is : Planet, Yer notwithſtanding 
it may happen thar a Flanet miy be in the ſame degree of 
Longitude and Latitude in the Zo tizck tha ſome eminent 
fixed Star is in, 2s 1n the degree and mine of Longitude and Las 
ritiade that Cor Les, or the Buls Ey, or Scorpions heart 1s ing 
and {> may eclipſe that Star, by being + laced berween- us and it; 
But that happens very ſeldom and rarc'v; bur if you doubr it, you 
may apply your felf ro ſOme other of the preced-nr and ſubfe. 
quent Rules here ſet down fr kn-zwiny Planets from fixed Stars, 

The fourth way is by ſhifring rhew places; for the Planets 
having a conrinual motion, do contiinily alter their places : as 
& mov03 abour half a degree in a day : 7 abour a whole degree; 
but 4 ant F move very flowly; % not- moving above F lie 
ns, 31.1 ſeldom 2boye 2 minutes Yer by their mations alone 
the Planets may be known to be Plyyors, if 211 willpreciſely obs 
{-r-e their diitance from any known Axe) Str in or neer the FE. 
cliptic-: a3,2n this might and the nextnizht afrer,oMſerye wherher 
they retain the ſame diſtznes they had the nighr b-fore; which: if 
they 9, then are they hxe'! Stars z bur if they do not , then are 
fley Planets ; yet this caurion 18 t9 be given you 1n this Rule alſo, 
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That the Planets ſometime, are ſaid to be Stationary, 2s not al- 
ering a minute in Place forwards, or backwards in 6. or 7. daics 
rogether. Threfore, if you find cauſe ro doubt whether your 
Star be a Planer, or a fixed Star, you may for the help of your 
underſtanding confer with ſome of the former Rules, unleſs 
you are willing to wait 8, y- daics longer, and ſo by obſervation 


ef its motion reſolve your ſelf .Or 


Fifthly, you may apply your {elf to an Ephemeris for thas 
Year, and ſce if on that day you find any Planet in the degree and 
minute of the Zodiack you ſee that Star you queſtion in | "on 
and if there be no Planet 1a that degree of the Zodiacks you may 
conclude it 1s no Planer, bur a fixed Star. 


PROB. XLV. 


How to hang the Terreſtrial Glebe ina ſuch poſition that by 
the Suns ſyining upon it you may with great delight at 
once bchold the demonſtration of many Principles tn A- 
ſtronomy, aydGeography. 


Ake the Terreſtrial Ball out of the Horizon, and faſten « 
thred on the Brazen Meridian to the degree of the La- 
ritude of your Place; by this thred hang the Globe in a 
place where the Suns Beames may have a free acceſs to 
it; Then direct the Poles of the Globe to their proper Poles in 
Heaven, the North Pole to the North, and the South Pole to the: 
Sauth; and with athred faltned to either Pole, brace the Globe 


ſo, that it do not turn from its poſition: Then bring your Habi- 
tation to the Meridian ; ſo ſhall your Terreſtrial Globe be ReC&i- 


fed to correſpond in all I with the Earth it ſelf; even as u 
Prob. 4.4- the Celeſtial Globe doth; the Poles of the Globe 
to the Poles of the World; the Meridian of (the Globe to the 


| Meridian of the World; and the ſeveral Regions on the Globe 


made correſpondent to the ſame Regions on the Earth : So 
that with great delight you may behold, 

1. How the connterfcit Earth( like the true one ) will haye 
one Hemiſphear Sun-ſhine light , and the other ſhadowed, and as 
it were dark, By the lightned Hemiſphear you may ſee thar it is 
Day in all Places that are ſcituate under jt; for on them the Sun 
dot ſhine; and that it is __— the ſame time in thoſe _ 
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that are ſciruate in the ſhadowed Hemiſphear ; for on them the 
Sm doth not ſhine; and therefore they remain in darkneſs. 

2. If inthe middle of the enlightned Hemiſpear you ſet a 
Spherick Gnomon Perpendiculurly, it will projet no ſhadow, bur 
ſhews that the Sun is pſt in the Zenith of thar Place ; that is dis 
re&ly over the heads of the inhabitants of that Place: and the 
point thar the Spherick Gnomon ſtands on, being 1emoyed to 
the Meridian ſhews the Declination of the Sun on the Meridian 
for that Day. EO 

2. If you draw a Meridian line from one Pole to the other; in 
all Places under that line, it is Noon: in thoſe Places ſcituate ts 
the Wet it is Morning,for with them the Sun is Eaſt: and in 
thoſe Places ſcituate to the Eaſt it is Evening; for with them the 
$un 1s Welt. | 

. Note the degree of the Equator where the enlighmed Hs- 
Fre is parted from the ſhadowei ; for the number of de 
ces of A ke inteiCepre:] berween that degree and the 
Meridian of any Place converted into hours ( by accounting for 
every 15. degrees 1 hour) ſhews, if the Sun be Eaftwirds of that 
Place how long ir will be ere the Sun Riſes, Sets, or comes to 
the Meridian of that Place, or if the &n be Weſtward of that 
Place how long it is ſince the Sun Roſe or Ser, or was at the Me» 
Tidian of that Place. 
5. The Inhabitants of all Places between the enliohtned and 
fhidowed Hemiſphere, behold the Sin in the Horizon : T' ſe 
W eſtwards of the Meridian Semi-circle drawn through the mid- 
dle of rhe enlightned Hemiſphere behold the Sun riſing : Thoſe 
in the Eaſt. ſee it Setting. . 

6 So many degrees as the Sin reaches beyond either the 
North or South Pole, ſo many degrees is the Declination of the 
Sun, either Northwards or Southwards: and in all thoſe Places 
comprehended in a Circle defcribed at the termination of rhe 
$:n-ſhine, about that Pole, it 35 alwaies Day, till the Sun decreaſe 
in Declmatzon: for the Sin goes not below their Horizon.as you 
may {e: by rurning the Globe abour upon its Axis, ani! in the op- / 
pofire Pole, at the ſame diſtance,the Sun-ſhine nor reaching thi- 
ther, it will be alwaj s Night, till the Sin decreaſe in Declinaticr: 
becauſe the $'m Riſes not above their Horizon. 

7. If you ler the Globe hang ſteddy, you may ſee on the E-ft 
fide of the Globe, in what places it grows Night; and on = 
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Weſt {ide the Globe how by httle and little the Sun encroaches 
upon it; and therefore makes it Day. | 
8. If you make of paper or parchment a narrow Girdle , ts 
begirt the Globe juſt in the EquunoCtaal, and divide it into 2.4. e- 
bt. | parts, to repreſent the 24 hours of Day and Night,and mark _ 
it in order with I, IT, I IT, 8c. to XIL and then begin again with. 
I, II, MI, &c.to the other XII you may by placing one of the XIL 
upon the EquinoCtial under the Meridian of your place, have a 
continual Sun-dyal of it, and the hour of the Day given on it ar 
once in two places;one by _—_— the enlightned Hemiſphear 
from the ſhadowed on the Eaſtern fide, the other by parting the 
enlightned Hemiſphear from the ſhadowed on the Weſtern ſide 
the Glube. Much more might be ſaid on this Probleme : But 
the Ingenuous Artiſt may of himſelf find out diverlitieg of Specus 


" lations ; therefore I forbear. 


PROB. XLVY. 


To know by the Terreftrial Globe in the Z enith of what 
Place of the Earth the Sunts. 


PF His may be performed by the former Probleme in the Day 

time, if the Sun ſhines : but not elſe. But to find it ar all 
times, do thus. Bring the place for your Habitation to the Meri- 
dian, and the Index of the Hour-circle to 12 ; Then turn the 
Globe Ealtwards, if After noon, or Weſtwards, if Before Noon, 
till the Index of the Hour-circle paſs by ſo many Hours from 12 
as your T'ime given is, either before or after noon : ſo ſhall the 
Sun be 1n the Zenith of that place where the Meridian interſets 
the Paralle] of the Suns Declination for that Day. 


Example. 


M29 to. at three quarters of an hour paſt 4. a clock after noon, 
I would know in what place of the Earth the Sun in the Ze- 
nith. My Habitation is London Therefore I bring London 
to the Meridian , and the Index of the Hour-circle ro 12. and 
becauſe it is After Noon, I tura the Globe Eaftwards, till the 
Index paſſes through 4 hours and 3 quarters, or (which 1s all one) 
ki} 70 degrees 15 minutes of x” Equator paſs through the _ 
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ridian. - Then I find by Prob. 5. the Suns Declination is 20 de. 

5 minutes, which I'find upon the Meridian , and- in thar 
Eloce fufl wir th ame atd mide a the Globe, the Sun 
36in the Zenith : which in this Example is in the North Eaſt 


of a rs | OEE 

ving thus found in what place of the Earth the Sun is in 
the Zenith. Bring that place to the Meridian, and elevate its 
reſpe&ive Pole according to its refpeftive Elevation ; fo ſhall all 
Places cut by the Horizon have the Sun in their Horizon : 'Thoſe 
tothe Eaſtwards ſhall have the 'Sun Setting ; thoſe to the 
Weſtwards ſhall have it Rifing in their Horizon : thoſe at the 
interſe&zon of the Meridian and Horizon under the eleyated 
Poſe, haye the Sun in their Horizon at loweſt, but Riſing; thoſe 
at-the interſeftion of the Meridian and Horizon under the 
Depreſſed Pole, have the Sun in their Horizon at higheſt, bur 
Setting. Thus in thoſe Countries that are aboye the Horizon it 
is Day light, and in thoſe but 18 degrees below the Hortzon it is 
T'wihght : But in thoſe Countries further below the Horizon 
It is at that time dark Night : And thoſe Countries within the 
Paralle} of the fame number of degrees from the Elevated Pole 
that the Suns Declination is frcm the EquinoGtial, have the Sun 
alwaies above the Horizon, till the \Sun haye leſs reſpetive 
Declination than the Elevated Poke; and thoſe within the ſame 
Pxral'el of the Depreſſed Pole haye the Sun alwaies beiu.w 
their Horizon, till the Sun inclines more tow-rds the Depreſſed 
Pole; As you may fee by tiring about the Globe ; for in this 
poſition, thar portion of the Globe intercepted berween the Ele. 
vated Pole, and the Parallel Circle of 20. degrees F mim1tes 
From the Pole, doth not deſcend below the Horizon: neither dah 
that portion of the Globe intercepted berween the OO 
 Pileand the Parallel Circle within 20 deg, 5. min, of that Pole afs 
end aboye the Horizon. | 


PROB. XLVIL/ 


To find in what different Places of the Farth the Sax bath 
- the ſame Altitude at the ſame time. 


Find by the former Probleme in what Place of the Farth 
the Bun 3s as: the Zenith, and bring that Place A, - 
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Globe ro the Zenith, and on the Meridian [ there ] ſcrew 
the Quadrant of Altitude, and turn it about the Horizon , de- 
ſcribing degrees of Almicantars thereby, as by Prob. 23. and all 
thoſe Countries in any Almicantar on the Globe, ſhall have the 
Sun elevated the ſame number of degrees above their Horizon. 
Thus thoſe Countries in the tenth Almicantar ſhall have the Sun 
Elevated 10. degrees aboye their Horizon ; thoſe in the 20th 
Almicantar ſhall have the Sun Elevated 20 degrees above their 
Horizon ; thoſe an the 3oth, 3o degrees 8c. So that you may 
ſee, when the Sun is in the Zenith of any Place, All the Countries 
or Cities in one and the ſame Almicantar have the Sun in one 
heighth at the ſame time aboye their Horizon. But to find in 
what different Places the Sun hath the ſame heighth at the ſame 
tim=,.as well Before or After Noon, as at Full Noon ; and that 
in Countries that have greater Latitude then the Suns grearteft 
Declination,(and therefore cannot haye the Sun in their Zenith) 
requires another Operation. | 
Therefore, Elevatc its reſpe&tive Pole according to your re- 
ſpe tive Larirude; and let the Degree of the Brazen Meridian 
wiich 1.in the Zeaith repreſent your Habitation,and the degree 
of che Ecliprick the Syn is in repreſent the Sun: Then bring the 
Sin © the Meridian, and the T1dex of the HourCucle to 12, 
an { rurn the Globe Extwards, if Before Noon, or Weſtwards, 
if Afrer Noon) till the Intex point to the hour of the Day: Then 
place the lower end of the Quadrant of Alritude to the Eaſt 
21Qt of the Horiz5n, an] move the end (by {liding the 
.t over the Meritian) till the edge of the Q.adrant touch the 
phice of the Sim: Then ſee at what degree of the Meridian the 
upner end of the Q adrant of Altitude touches the Meridian and 
ſubtrat that number of degrees frm the Latirude of your Place, 
an1 count the number of remaining degrees on the Meridian, on 
the -2arrary (ide rhe degree of the Meridian where the upper 
en1 »f the Quadrant of Altitude touches the Merid:an, and where 
that 1mmHer of degrees endz, on the Meridian, in that Latitude 
and y-rir H-bj-xrioas Longitude, hath the Sun te fame height 
X the fame time. | 


Example, 
fifa 16. at 53, minutes pa 8. a clods in the Morning 1 
Mey 10 at 53, of® g ang 
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would know in what Place the Sun ſhall haye the ſame Alti- 
tude it ſhall have at Z9nudon. Londons Latitude found by Prob. 
I.is 51 : degrees Northward : And becauſe the Elevation of 
the Pole is equal to the Latitude of the Place (as was ſhewed 
Prob. 15.) Therefore elevate the North Pole 51 \ degrees, fo 
ſhill 51 { degrees on the Meridian be in the Zenith : This 521 ! 
degrees on the Meridian repreſents London. The Sunsplace found 
by Prob.3. is & 29, Therefore I bring v5 29 to the Meridian,anl 
the Hour[ndex to 12. on the Hour circle: 'ThenT turn the Globe 
Eaitwards (becauſe it is before Noon) till the Index point at 8 
hours 53 minutes on the Hour circle, and place the lower end of 
the Quadrant of Alritude to the Eaſt point in the Horizon, and 
ſlide the upper end either North or Southwards on the Meridian 
till rhe graduated edge cut the degree of the Ecliprick the Sun is 
in: Then 1 examine on the Meridian what degree the upper 
enJ of the Quadranr of Altitude touches ; which 1n this example 
1 find is 28 degrees; Therefore I ſubſtract 28 from 51 1 Lon 
I.atitude, and there remains 23 1. 'Then counting on the Meri 
dian 23 * degrees backwards,from the point where the QuaJram 
of Altitude touched the Meridian, I come to 4 degrees on the 
Meridian, Northwards. Therefore Þ ſay, In the North Latitude 
of 4. degrees, and in the Longitude of Loudon (which is abour C. 
Apolonia on the coalt of Guinea) the Sun May 10. at 53 min. paſt 
8 4 clock in the Moraing hath the-ſame Altitude aboye the Hort 
z921 1t hath here at London, 

The Quadrant of Altitude thus applyed to the Eaſt point of the 
Horizon makes right angles with all points on the Meridian,even 
as al the Meridians proceeding from the Pole do with the Equa 
tor : therefore the Quadrant being applyed both to the Eaſt point 
and the Suns placeprojedts a line to interſe&t the Meridian in 
the middle point berween the Latirude of your Habitation and 
the Latitude of that Place in which the Sun ſhall have the fame 
Altitude it hath at your Habitation at the {ame time, Thus it falls 
our thar thoſe that inhabite 5 dep.to the Northwards of this inter- 
ſeCtion;have the Sun the ſame height that they have that inhabire 
5 deg.to the Southwards of it:and thoſe 10,20,30deg.mare or !c!s 
to the Northwards, have the Sun in the ſame heigth that they 
have thar are 19,29,90.deg, more or leſs to the Southwards : So 
that this Prob, may be done yet eaſlyer with your Compaſſesthus; 
The Globe and Haurdndex reQtificd : Tarn about the Globe til 
de 
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the Hour-Index point to the Heur of the Day : Then pitch one 
foot of your Compaſſes in the Suns place , and extend the other 
to the degree of Latitude on the Meridianwhich in this example 
151 4 deg, North ; then keeping the firſt foot of your Compaſe 

ſes on the degree of the Sun, turn about the other P an to the Me- 
ridian, and it will fall upon 28, as before. 

By this Probleme you may take notice how orofly they err 
that think they can hind the heigth of the Pole at any hour of the 
oy rhe Suns heigth : becauſe they do nor conſider that it is 
impoſſible to find the Hour cf the Day, unleſs they firſt know the 


heizth of the Pole. 


PROB. XLVIII. 


To find the leng'h of the Longeſt and Shorteſt Artificial Day 
or Arght. 


He Artificial Day is tha- ſpace of Time which the Sun 
1s above the Horiz.r. of any Place : and the Artificial 
- Night's that ſpace cf Time which the Sun is under the 
H rizon of any Place. They are meaſurcd in the Hour- 
Circle, by Hours -nd Minutes. 

There is a co:1ſtant and nnequal diſproportion in the length of 
theſe Dates and Ni-hts ; which is cauſe:} both by the alteration of 
the Suns Declination, and the J;Ference «f the Poles Elevation. 

Thoſe that inhabite on the Ne:rth fide the Equator ave their 
lD-neſt day wien the Sun enters Cancer;and thoſe that 'nhabite on 
the South fide the Equator, have their longeſt day when the Sun 
enrers Capricorn. But to know how long the longeſt day is in any 
North or South Elevation, Raiſe the North or South Pole accor- 
ding to the Elevation of the Place,and bring Cancer for Nomth E- 
levarion, or Capricorn for Sow-h Elevation to the Meridiza, and 
t! e T-dex of the Hour-circle to 12. Then turn the Gloke about 
ill Cancer for North or Capricorn for South Elevation come to 
the Weſt fide the Honrjzon, and rhe mumber of Hours 2nd mr- 
mures pointed at on the Hou-curcle doubled, is the number of 
Hovrs and minutes cf ++< Longeſt Day. 

The length of the-Night to chat Day is fornd by ſubſtratting 
the lergrth of the day from 24. for the remainder is the length of 
the Night. 

The 
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The ſhorteſt Day in that Latitude is the len of the ſhorteſt 
Night, found as before. And the longeſt Night is of the ſane 
length with the longeſt Day. 


Example. 


I would know the length of the longeſt Day at London, There- 


fore I Eleyate the North Pole 515. degrees and __ to the 
Meridian, and the Tndex of the Hour Circle to 12. 

Ss to the Weſtern ſide the Horizon, and find the Index point at 
8. hours 18, minutes, which being doubled makes 16. hours 36. 
minutes, for the length of the longeſt Day here at London, 


PROB, XLIX. 


To find how much the Pole is Raiſed or depreſſed, where 
the longeſt Day is an Hour longer or ſhorter thew it is in 
your Halitation. 


make a prick at that point of the Tropick which is at the 

Meridian; I mean at the Trop.of Cancer,if your Habita- 

tion be on the North fide the Equator;or v8 if your Ha- 
bitatton be on the Sourh fide the Equator: And if you would know 
where the longeſt Day is juſt an hour longer then it is at your Ha- 
biration turn the Glohe to the Weſtward till 7*, degrees of the E- 
quator paſs through the Meridian, and make there another prick 
on the Tropick: then turn aboutthe Globe tillthe firſt prick come 
tothe Horizon; and move the Meridian through the notches of 
the Horizon till the ſecond prick on the Tropick come to the 
Horizon ; fo fhall the Arch of the Meridian contained betwcen 
the Elevation of your Place, and the degree of the Meridian at 
the Horizon, be the number of degrees thatthe Pole is Elevated 
higher then it is in your Latitude, 


R =: the Globe to he Latitude of your Place; and 


Example, 


I would know in what Latitude the longeſt Day is an hour 
longer then it is at L9udon. Therefore I Re&ific the Globe to 


51,. dcg. and where the Meridian cuts the Tropick of 5 I make 


a prick 


enT turn 
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« prick ; then I note what degree of the Equator is at the Meri- 
dian, an from that-degree on the Equator count 7: degrees to 
the Eaſtwards, and bring thoſe 7: degrees to the Meridian allo; 
a1] agar where the Meridian cuts the Tropick of 5 I make w- 
other prick, ſo ſtall 7; degrees of the Tropick be- contained be- 
tween thoſe ewo pricks: Then I turn the Globe about till the 
firſt prick comes to the Horizon, anJ (with a Quill thruſt be- 
tweea the Meridian and the Ball) Ifaſten the Globe in this poſt 
tion : Afterwards I move the Meridian through the notches of 
the Horizon, till the ſecond prick riſes up to the Horizon, an 
then [ fin1 56; degrees of the Meridian cur by the ſuperficies of 
the Hor1z5n: ThereforeT ſay, In the Latitude of 561 degrees 
the [on.zeſt Day 1s an hour longer than it is here at London. 

But if you would know in what Latitude the* Dayes are an 
Hour ſhorter, you muſt make your ſecond prick 73 degrees to 
rae Weſtwards of the firſt, and after you have brought the firſt 
prick t5 tne Horizon, you muſt depreſs the Pole till the ſecond 
prick deſcen3s to the Horizon: ſo ſhall the degree of the Meri- 
din at the Horizon ſhew in whatElevation of the Pole the Daies 
ſhall be m Hour ſhorter. 

By this Probleme may be found the alteration of Climates : 
for (a3 was ſaid in the Definition of Climates, Book 1. fol. 28. ) 
Climites alter according to the hal&hourly increaſing of the 
l-12eſt Day : therefore the Latitude of 561 degrees having its 
Dues increaſed an whole Hour) is diſtant from the Latitude of 
L5nJon by the ſpace of two Climates, 


PROB. L. 


The Suns place giv2n, to jad wht alteration of Declinatiox 
it muſt have to make the Diy an our longer or ſhorter : 
And in what number of Daies it will be. 


RE 2 the Glob2 t5 the Latitude of rhe Place, and bring the 
Sum place to the Ext fide the Horizon, anJ note ag-1nit 
what degree of the Horizon it 13 : then bring one of the Colures 
t5 iiter{e&t the Horizon in t'12t degree of the Horiz.05,and at the 
p2intof mcecection mike a prick 1m the Colure z and obſerve 
wiatdegree of the Equator 1s then ar the Meridian : Then turn 
the Globe Weſtward, :f the Daics ſhorten, but Exſtwards it 
'Q they 
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rhey lengthen till 75 degrees of the Equator paſs through the 
Meridian, and where the Horizon interſe&s the ſame Colure, 
make another prick in the Colure: afterwards bring the Colure 
to the Meridian, and countthe number of degrees between the 
two pricks,for ſo many Crore muſt the Suns Declinacion alter* 
to lengthen or ſhorten th2 Day an Hour. 


Example. 


The Suns Place is x5 10. I would know how much he muſt 
alter his Declination before the Day is an Hour longer here at 
London. Therefore I reQtifie the Globe to the Latitude of 
London, and bring & 10 tothe Eaſt fide the Horizcn, and find 
it azainft 24, ! degrees from the Eaſt point: therefore I bring 
one of the Colures to this 24, 1 degrees, 2nd cloſe by the edge of 
the Horizon ] make a prick with black lead, i the Colure: then 
keeping the Globe in this poſition, I look what degree of the E. 

uator 15 then ar the Meridian, and find 250. 15,and becauſe the 
ates lengthen, I turn the Globe Eaſtwards till 71 degrees from 
rhe aforcſaid 250. 15 paſs through the Mericizn:then keeping the 
Globe 1n this poſition, I make another prick in the Colure, and 
bringing this Colure to the Mer1d1an, I find a little more then 
5 degrees of the Meridian contained between the two pricks: 
therefore I ſay, when the Sun is in & 10. degrees he ne alter 
his Declination.a little more than 5 Cegrees tomake the Day an 
Hour Longer. 

Now to know 11 what number of daies he ſhall alter this 
Declination, you muſt find the Declination of the two pricks on 
rhe Colure, as you found the Suns Declination by Prob. 5. and 
the Arch of the Ecliptick that paſſes through the Meridian 
while the Globe is turned from the firſt pricl Declinarion to 
the ſecond pricks Declination , is the number of Ecliptical de- 
grees that the Sun 1s to-paſs while he alters this Declination; and 
the degree of the Ecliptick then at the Merid:an 1s (with reſpe&t 
had to the Quarter of the Year) the place the Sun fhall have 
wien its Declination ſhall be altered ſo much as to muke tie Day 
an Hour longer. | 

This having the Suns firſt pl:ce given, and its ſecond place 
found; you may by finling thoſe two places on the plain of the 
Horizon, alſo find the number of daies comprehended berwcen 
Bem;.as you are raughr by the fourth Probleme, - 
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; the Thus Probleme thus wrought for difterent times of the Year, 
lure, will ſhew the falacy of that Vulgar Rule which makes the Day 
olure to be legthned or ſhortned an hour in every Fifteen Dates : when 
| the as the lengthning or ſhartning of Dates keeps no ſuch equality of 
alter* proportion : for when the Sun 1s neer the EquunoCtial points: the 


Das lengthen or ſhorten very faſt : bur whea he is neer the 
T ropacal points, very ſlowly. 


PROB. LI. ” 


Of the Difference of Civiland Natural Daies, commonly 
called the Equation of Civil Daies. And how it may 
be found by the Globe, | 


He Civil Day is that ſpace of time contaning juſt 24. 
Hours, reckoned from 12 aclock on one Day to 12. a 
clock the next Day; in which ſpace of time the Equino- 
Etial makes upon the Poles of the World a Diurnal Reyo- 
lation. The Natural Day is that ſpace of Time wherein the Sun 
moveth from the Meridian of any Place to the fame Meridian 
azain. Theſe Daics are at one time of the Year longer than at 
another ; and at all times longer than the Civil Daies. There is 
bur ſmal diſcrepancy betyeen them, yet ſome there is, made 
by a twofold Cauſe. For firſt, The Suns Apparent motion is dif- 
ferent from his true motion; He being much ſlower in his 
Apogeum than he is in his Perigeum: For when the Sun is in his 
Apweum he ſcarce moyes 58 minutes from Weſt to Eaft in a 
Civil Day, but when he 1s in his Piregeurm he moves above 6r. 
minutes 11 a Civil Day: and therefore increaſes his Right Aſcen- 
fin more in equal time. 

The ſecond Cauſe is the difference of Right Aſcenſions an- 
ſwerable to equal parts of the Ecliptick: for about 5 and v$ the 


; and differences of Right Aſcenſions are far greater than about Y and 
ſpe =:for about Y and = the Right Aſcenſion of 10. degrees is bur 9. 
have BE degrees 11. minutes; but about & and v$ the Right Aſcenſion of 
Day 10 degrees will be found to be 10. degrees 53. minutes; as by the 
Globe will appear. 
place But becauſe of the ſmalneſs of the Globes graduation,you Cay 
| the not atually diſtinguiſh to parts neer enough for the ſolution of 
ween this Probleme, if you would enquire the difference in length of 


two ſingle Daies; it will be requiſite to take ſome number of 
Thy Q 2 Dates 
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Daies together ; Suppoſe 20. Therefore 1 find by Prob. 3: the 
Places of the Sun for the begining and ending of thoſe Dazes 
you would compare ; and find the Right Aſcenſions anſwerable 
to each place in the Ecliptick ; and allo the differences of Right 
Aſcenfions anſwerable to the Suns motion 1n each number of 
Daies : Then compare the differences of Right Aſcerſzons toge- 
ther ; and by ſabſtraCting the leſſer from the greater; you will 
have the number of degrees and munutes of the Equator that 
have paſſed through the Meridian more in one number of Dajes 
than in the other number of Dates : -which degrees of the Equa 
tor converted into Time, 1s the number of mmutes that the cne 
number of Dates is longer than the other number of Dates. 


Example. 


I would know what difference.of Time there is in the length 
of the firſt 20. Daies of December, and the firſt 20. Dates of 
March. 1 find by Prob. 3. the Suns place December 1, is 7 
Ig. 45. at the end of 20 Daies, viZ; on the 21 Day his place 1s 
v$ 10.:11, The Suns place March 1. is X 21. 16. at the 20, 
Daies end, viz. March 21, his place 1s Y 11 3. 


2 19. 45} (258. IO. 

I find by Prob. 26. the Right- /v$ 10. 11 200. 25. 
Aſcenſion anſwerable to 21-2167 * \252. oo: 
Y 11. 3 9. 40. 


and the difference of Right- Aſcenſions contained between the 
firſt Day m each Moneth, and the 21 of the ſame Moneth, by 
ſubſtracting the leſſer from the greater 15 for 
258. IO; And for | 352 00. 
1280. 2.5: 9. 4.0. 
22, 15, 17: AO. 

But note, becauſe the Vernal Colure (where the degrees of 
Right Aſcenſion begin and end thetr account) 15 mtercepted it 
the Arch of the Suns motion from the firſt to the 21. of March, 
therefore inſtead of ſubſtrafting the lefler number of degrees of 
Right Aſcenſion from the greater viz, 9. 40 from 252. I do for 
hndmg the difference of the Right Aſcenſional arch of the Suns 
motzon in thoſe 20 Daies, ſubſtra&t the foreſaid 352. deg. from 
360, and the remains 1s 8. which 1s the difference -of Right AC 


. cenfion from X 21.16.to the EquinoCtial Colure ; #0 which 8. 


adding: 


m_ = acai. cwwiaea oo cr ora oc. 
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adding 9 degrees 40 munnes, the Right Aſcenſion from the F- 


quinoctial Colure, to Y 11. 3. it makes 17 degrees 40 minutes 


le for the difference of Right Aſcenſions between # 21. 16. and 
ht 11.3. Then] find the difference of this Difference of Right 
of Aſcenſicn, by ſubſtracting the leſs from the greater, Viz, 17. 4O. 
e- from 22. 15.-and the remains 15 4. degrees 35 minutes, for the 
11 number of degrees and minutes of the Equator that paſs through 
at the Meridian in the firſt 20 daies in the moneth of December 
"6 more than inthe firſt 20 dates of the moneth of March : which 
VA 4 degrces 35 mynutes converted into 'T'ime, g1Ves 19 minutcs, 
ne that is, a quarter of an Hour and 4 minutes that the brit 20 Daics 
of December aforeſaid, are longer than the firſt. 20 Dajes of 
March. 
PROB. LII. 
* How to fiad the Heur of the Night, when the Moon ſhines 
F ox a Sun Dyal, by help of the Globe. y 
= REtibe the Globe, and find by Prob. 54. or an Efhemerts, 
vey the Moons place at Noon : Bring it to the Meridian, and 
the Index of the Hour Circle to 12. and tuin about the Gloke 


till the Index of the Hour Circle points to the ſame Hour the 
eh ſhade of the Moon falls on on the Sun Dyal. Then by Proh. 9. 
find the Suns place at Noon, and ſce how many degrees of Right 
Aſcenſion are contained between the Suns place :nd the degree 
of the Equator at the Meridian, when the Index of the Hour cir- + 
Py cle is brought to the Hour the Moon ſhines on in tlie Sun Dyal ; | 
for thoſe number of d:grces converted io Time, Hall be the 
Time from Noon, or the Hour of the NightOnly note,Reſpect 
mult be had to the motion of the Moon from W ef to Eaſt, for - 
ſo ſwift 18 her mew motion, that 1t 15 accounted to be above 12. 


of degrees n 24 Hours : that js 6 degrees in 12 Hours. 3 degrees 1n 

ry 6 Hours, &c. and this alſo converted jnto Time, as aforeſaid,you ' 

2 mult x1 proportionably to the Time found from Nocnz and the . 

w- {um ſhall give you the true Hour oi the Night. 

” Example. 

M : : 

: | Here at London T deſired to know the Hour of the Night Ja--- 
; mary 6. this preſent Year 1658, The Moons place found by © 

Ss | O 3 q anl:: 


AH Tutor?9Aftronomie and Geographie. Book IT. 


an Ephemeris, or for want of an Ephemeris, by Prob.54. is in 1 
21 degrees 22 minutes; Therefore I re&tified the Globe to Lon 
dons Latitude and brought It 21. 22, minutes to the Meridian, 
and th? Index of the Hour circle to 12. then by Prob, 3. I found 
the Suns place in v$26 degrees 46 minutes, and by Prob. 26. 1 
found his Right Aſcenlion to be 200 degrees; Tben TI turn'd about 
the Globe till the Index of the Hour circle pointed at 10 
Hours, and at the degree of the Equator at the Meridian I male 
a prick ; then I accounted the number of degrees of the Equator 
cottamed between the foreſaid 300 deg. and thisprick,and found 
them 111 * degrees, which converted into Time, by allowing 
15 degrees for an Hour, gives 7 hours, 25 minutes, Tune from 
Noon : which if the Moons motion were not to be conſidered, 
{hould be the immediate Hour of the Nizht: But by the Rule a- 
foreſat 1, the Moons motion from Weſt to Eaſt, m7. hours 25. 
minutes 1s 3. degrees 42. minutes, and this 3. degrees 42.minutes 
bemg converted int» Time, .is 14.minvtes more, which being 
alded t27. hours :5. minutes : makes 7. hours 39. minutes, - for 
the true Hour of the Night. 


PROB. LIIL 


To find th:Dominical Letter, the Prime, Epact, Eaſter 
Day, axd the reſt ofthe Moyeable Fcalſts, for ever. 


| Hough theſe Problemes cannot be performed by the 

Globe, becaule of the ſeveral changes, and irregular 

accounts that their Rules are framed upon, yer becauſe 

they are of frequent and Vulzar uſe,and for that the {> 

lution of mmny other Queſtions will have depeud-ncy on the 

knowledge of thele ; erefore I have thought fit here t» 

iaſert this Table of Mr. Palmers, by which you may fin! 
them AU. . 

I ſhall not infift upon the Reaſons of the ſeveral chanpes of 
Letters, and Numbers, Himſelf having already very learnedly 
hwiled that ſubje*t, m his Book of the Carhalick Planiſphear, 
Book 1. Chapter 11, (ty which T refer you ) Neither ſhall 1 
need tn giv: you my other InftruStions for hading what 1s here 
propoſed,then what him(elf hath oivenin his fourth Book, Chap 
7:7 66, an] part of 67, Therciore take it as he there delivers it, 

An Exam 
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An Example ſhall ſerve here inſtead of a Rule. For the Year 
1657. 1 would know all theſe : wherefore 1 ſeck the Year 1657. 
in tae Table of the Suns Cycle, and over againſt it, I find 14, 
for the Year of the Cycle of the Sun, and D for the Dominical 
 Letter.And note here that every Leap-year hath 2 Dominical 
Letters (as 1660 hath A G} and the firit (viz. A) ſerveth that 
Year till February 25, and the ſecond (G) for rhe reſt of the 
Year. And note that theſe Letters go alwayes backwards when 
you count forwards (as B A, then G F', &c. not F G, and then 
A B) 3s you may ſee by the Table. 

Then in the Table of the Cycle of the Moon, I have for the 
Year 1657. the Prime 5. the EpaCt 25. Thoſe had, I go to the 
T able for Eaſter,and ſeek therc in the firſt-rauck the Prime 5-and 
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under it vithe middle rank ſtands E; that is not my Dominical 
Letter; thereforc I ieck not backward bur alwayes forward in 
the middle rank till T come to my Dommical Letter D and under 
it [ fin4 in the turd ranck March 29, upon which Eaſter day falls 
this Year 1657. The reſt of the moveable Feaſts may be had 
by their diſtances from Eaſter whxch are alwayes the ſame. One- 
ly for Advent Sunday, remember that the next Sunday after 
Novemb:r 26 13 Aunt Sunday. Read Book-1. .11, and that will 
ſufficiently inſtruct you with this Example. 


To find the Age of the Moon. 


Remember firft that the Epa&t begins with March, which 
mult be here accounted the firſt Monerh : Then if you add to 
the Epatt the number of tie Monet? current, and the rarnber of 
the day of the Moneth current, the ſum or the exceſs above 30. 
13 the Moons age. \ | 

Example, January 20 1656. According to the accompt of 
the Church of E7gland (who begin the Year with March 25. 
which was the EquinoCtial day about Chritts time ) the Epact 1s 
14 Fanuary 1s the 11* Moneth. an1 the 20Þ day 1s propoſed 
now add 14. It. an1 20. together, they make 45. out of which I 
take 3o. and there remains 15. the Moors age. 


PROB. LIV. 
The Age ofthe Moon givzn, to find her place in the Ecli- 


ptick .accordin gz toher mean motion. 


r His Probleme may be performedexat enoughfor Com- 
mM uſes by the Globe, bur in regard it only ſhews the 
Moons place i the Eclptick according to her mean mo- 
1197, 1t Will ofcen fail you ſome few degrees of her true 
Place. The work is thus, 

Firlt ſer figures ro every twelfth degree of the EquinoCt1al,ac- 
counted from the Equinoctial Colure, marking them with 1.2.2. 
4.&c. to 30 which will end where you began, vzz. at the Eq 
n9Ctial Colure agart: ſo ſhall the Equinoctial be divided into 30 
© qual Parts repre (enting the ZO. Dayes of the Moons Age. TT he{e 
£1gures (to diſting :1ſh them from the degrees of the Equator) 

were beſt be writ with Red Ink. | 
| When 
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When you would enquire the Moons Place, Eleyate the 
North Pole go degrees, that 13, in the Zenith,ſo ſhall the Equator 
ly in the Horizon : Then bring the Equino&tial Colure againſt 
the Day of the Moneth in the Horizon, ſo ſhall the Moons Age 
written in Red figures, ſtand againſt the Signe and degree in the 


7 = . O . 
Horizon that the Moon 1s in at that T'ime. 


Example, | 


September 28. 1658. I would know the Myuons place in the 
Fcliprick, ſhe being then 12 Dajes Oli, Therefore I Eleyate 
the North Pole go .legrees above the Horizon, and turn the 
G' be abvut- ill the Equinotral Colure come to September 28. 
in ihe Circle of Dates >n the Horizon 3 then looking againſt 
w ii. Si-ne and deoree of the Ecliptick Circle in the Horwon 
th- 12th diviſion in Ke | figures ſta 14s, T find X 9 which is the 
Sign anl degree the Moon is 114:cc ding to her mean Motion. 

Tis Pri.bleme may he applye1t > many Uſes : for, having 
the M 918 ?lice youmay find the T' me of her R:{11;7,Southing, 
S tins, a:1d Shining &c. by worktiiy with her, as vou were 
taught t2 work with the Sun, 1a ſeveral £ YCre-going Problemes, 


proper to each purpole. 


PROB. LV. 


Having the Longitnd? an1Latitude, or Right Aſcen- 
{lon »d:Yeclination of any Plancr, or Comer, to place 
it ox th Globe, ro correſpond with its place in Heaven. 


Lanersmn1Comets cannor be nlaced on the Globe fo as 

their places will long tera correpondence with their 
places in Heaven; Becauſe as was ſa11, Chap. 44 they 

have 4 continual moti-n fr m Weſt to Eaſt upon the 

Ples of the Ecliprick : yet never-th--leſs you may by having 
their Longirude in Lanride, or Richt Aſcenſion and Declina't- 
on,for any fer 'Time, place a Marl: far them on the Globe,either 
with I1k,if your Gl he be Varniſhi, for-rhen you may w'th a 
w-r hnger w pe it off Tun ; or with Black-lexd,if it be nor Var- 
a:ſhc, and then you may rub it out again with a little da 
read : 
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Bread : which Mark for that time, will as effetually ſerve 


. you to work by, as any of the Fixed Stars placed on the Globe 


will do. 

Therefore if the Longitude and Latitude of any Planet, or 
Comet ,, be given; Do thus, Eleyate the North Pole, if the La- 
ticude given be North ; but if the Latitude given be South, E. 
leyate the South Pole 66 } degrees; and place the Pole of the 
Ecliptick in the Zenith» and over it {crew the Quadrant of Alty 
rude: fo ſhall the Ecliptick ly mn the Horizon ; and the Qu+- 
drant of Altitude being turned about the Horizon ſhall paſs 
through all the degrees of Longitude ; Then find the point of 

ven Longiuude in the Ecliprtick, and bring it to the Quadrant 
of Altitude and hold it there: "Then count upwards on the 
Quadrant of Altitude the number of degrees and minures of gi- 
yen Latitude, and art the point where the number ends cloſe to 
the Quadrant of Altirude, make a {mal Pride, and that Prick 
ſhall repreſent the Planet or Comet you were to place on the 
Globe. 

If it be the Right Aſcenſion and Declination of a Planet or 
Comet that i given ; you muſt find the degree and minute of 
_ Aſcenſton on the EquinoStal, and bring1t to the Meridian, 

keep the Globe there {teddy ; then find the degree and mi- 
nute of Declination on the Meridian, and under that degree and 
minute on the Globz make a Pric, and that Prick ſhalt repre- 
ſent the Planet, or Comet, as aforeſaid. | 

If it be H or Y/ that this Prick is to repreſent, it may ſtand 
on the Globe ſomtimes a Week or a Fortnight, without much 
difference from the Planets place in Heaven. Burt if the Prick 
were to repreſent the other Planets, you muſt (in regard of their 
ſwift motion alter it yery often, eſpecially for the Moon ; for ſo 
{ſwift is her motion, that in every two hours ſhe alters about a 
degree in Longitude. 

Having thus phced this Mark on the Globe, you may find out 
the Time of its ſeyeral Poſitions, and Afpe&ts, if you work by it 
as you are direCted to work by the Sun, in the: ſeveral reſpeCtive 
Problemes.throughout this Book. | 


The End of the Second Book: 


» es 4 


The Third BOOK. 
Being the Practical Uſe of the 


GLOBES. 


Applyedtorhe Solution of PROBLEMES 
In the Arrof 


NAVIGATION; 


EEE 


"Ty Ectn/e the Art of Navigation confiſts aſwell in the 
B knowledge of Aſtronomical aud Geographical 
Prablemes, as i» Pro/[em?s meerly Nautical ; 
Therefore [muſt d-fire the Artiſt to ſeek in the 

laſt Book ſuch Problemes as are only Aſtretomical or 
(*:0graphical; For my deſign? is here to eolleit ſuch Pro. 
Hemes ay are only wſ*d in the Art of Navigation: ſome few 
particu'a's excepred, as pong Latitude, Longitude, 
Courſe, Diſtance.&gc. hich thouzh they are handl-d in 
that Book « yet for their Vtilztie in the Art of Navigation, 
and for that what there 1s given, cannot alwajes be had to 
work fy y therefore # this Book I hrve mentioned divers 
9hnn Ob rontigns, which beinz made of had, you may bythe 
Retes proper for each Obſervation find what ſha# be propeſ* : 
P2 PROF 
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PROB. I 


The Suns Amplitude and Difference of Aſcenſion gz. 
tn, to find the Heigth ofthe Pole, and Declination of 


the Sun. 


Suns Aſcenſion is, and {crew the Quadrant of Altitude 

Y / to the Zenith, and bring the firſt point of Y to the Me. 

ridian, then number on the Quadrant of Altitude up= 

wards the complement to 90. of the Suns Amplitude, and moye 

the Quadrant of Altitude till that number of degrees cuts the E- 

quator ; So ſhall the Quadrant cut m the Horizon the degree 

of the Poles Eleyation; and in the Equator the degree of the Suns 
Declination. 


Þ =: the Pole ſo man degrees as the Difference of the 


Example. 


The difference of Aſcenſion is 27. degrees 7. minutes. There 
fore I Elevate the Pole 27. degrees 7. minutes above the Hort 
zon, and {crew the Qirndrant of Altitude to 27. degrees 7 mt 
nutes, Which is in the Zenith : then I bring the firſt point of Y 
to the Meridian, and number on the Quacrant of A'titude Lf» 
wards 56. degrees 40. minutes, the Complement cf the Suns 
Amplitude, and bring that degree to the Equator : then I ſee in 
what degree of the Horizon the Quadrant cuts the Herizon, and 
nd 51 ;, which is the Elevation of the Pole: then locking in 
what degree of the Equator the Quadrant cf Altitude cuts the 
Equator, I find 20 degrees 5 minutes which is the Declination of 
the Sun at the ſame Time. 


PROB. IT. 


The Suns Declination aud Amplitude gzven, to fnd the 
Poles Elevation. 


Levate the Pole ſo many degrees as the Complement of the 
Suns Amplitude is 3 and ſcrew the Quadrant of Altitude 


12 
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' 3n the Zenith, and bring the firſt point of Y to the Meridian : 


Then count on the Quadrant of Altitude to the Degree of the 
Suns Declination, and bring that degree to the EquinoCtial ; and 
the degree of the EquinoCtial cur by that degree of the Quadrant 
of Altitude; is the degree of the Poles Elevation. 


Example. 
The Suns Amplitude 1s 3. degrees 20. minutes, his Declina- 


tion 15 20. degrees 5. minutes, his Complement of Amplitude to 
90. is $6. degrees 7. minutes. Therefore I Eleyate the Pole 56. 
degrees 7. minutes above the Horizon, and ſcrew the Quadrant 
of Alritude to 56. degrees 7. minutes which is in the Zenith: 
Then I bring the firſt point of Y to the Meridian, and number 
on the Gm_n of Altitude upward 20. degrees 5. minutes for 
the Suns Declination, this 2oth degree 5. minutes, I bring to the 
DN and find it cut'there 51 3. degrees, for the Height of 
the Pole. | 


PROB. 111. 


The Suns Declination aud Hour at Eaſt grven, to find the 


Heigth of the Pole. 


Leyate the Pole ſo many degrees as the Suns Declination 
4 is, and ſcrew the Quadrant of Altitude in the Zenith: 
Then convert the Hours or minutes paſt 6. given into. 
degrees; by allowing 15. degrees for every Hour of 


T'imezand for _ minute of T'ime 15. minutes of a Degree; 


and number th:ſe degrees or minutes in the Horizon from the 
Ext Sorbwards; and bring the Quadrant of Altitude to that 
degree,ſo ſhall the Degree of the Quadrant of Altitude cut by 
the Equator be the Complement of the heigth of the Pole. 


Example: 


The Suns Declination is 20. degrees 5. minutes Therefore I 
Elevate the Pole 20.degrees 5.minutes, and alſo {crew the Qua- 
drant of Altirvde to 20.degrees 5.minutes which 1s in the Zenith: 
the Hour the Sun comes to be at Eaſt is 7 a clock 7 minutes, that 


3s, 1 Hour 7 minutes after 6.Therefore I convert 1 Hour 7 mi 
P 3 _ nutes 
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nutes into Degrees, as before, and it gives 16. degrees 5. mis 
nutes; which number of degrees and minutes I count from the 
Eaſt point Southwards, and thither I bring the Quadrant of Ak 
tirade ; Then look in what degree of the Quadrant of Altitude 
the Equator cuts, and find 384, which is the Complementcf the 
Poles Heigth, vis.51 } degrees for the Heigth of the Pale. 

In this Probleme the Declination of rhe Sun and Elevation of 
the Pole bears the fame Nenomination of ejther North or South) 
for when the Declination and the Elevation are different the Sun 
cannot come t9 the Eaſt point, 


PROB, III. 


The Declinarion ofthe Sun aud bjs Altitude at Eaſt gfvep, 
to find whe Heigth ofthe Pole, 


PLevac the Pole to the Complement of the Suns Altitude, and 
"”* {crew the Quadrant of Altitude to the Zenith ; Then þring 
the EquijnoCtial point Y to the. Meridian, and number on the 
Quadrant of Altitude the degree of the Suns Declination, and 
bring that degres to the Equinatial, and note the degree is cuts; 
for irs Complement to 90 1s the Heigth of the Pole, 


Example, 


May 16, The Suns Declnation is 29. degrees 5, minutes; His 
Altitude at Ealt is 2.5, dezrees 55- minutes here at Lengon i I cn- 
quire the Heigth of the Pole, Therefare I ſibſtrat 25,dep 55; 
min,from 99 the remains is 64 deg. 5 min. for its Compiementz 
wherefare I bring 64. deg, 5, min. of the Merzdian to ite Horj 
on ; and to 64, deg, 5. min, Which bs in the Zenith] (crew the 
Quairant of Altitude ; then I bring Y to the Meridiangand count 
on the Quadrant of Altitude ypwards 26, deg. 5, min, and move 
x about the Equinotial till thoſe 20. deg. 5. min, touch the Equis 
114! which I fin to be in 38 } devrees, Therefore 1 fibftract 
£:;ofc h ! rm 99, and che rema'ng is 91 } degrees, Therefor? 
\ Iſay the Pale here at London in Elevarcd v1 | degrees, 

'Fhe Declination and the Elevation is alwaies of the fame Des 
90min Narth or Sith, for when they alter their Denomine 
ai2ns the Bun at Eaſt can have no Altitude, neither can xt ;ndeed 

| Fc 


Book III. Problemes in Navigation, 


ITT 


reach the Eaſt point : and therefore in this example, becaule the 
Suns Declination is North, it is the North Pole that is elevated, 


Toperform the ſame otherwiſe,with a pair of Compaſſes. 


Take off with your Compaſſes from the Equator or Que- 
drant of Altitude the number of degrees of Altitude obſeryed, 
and place one foot at the beginning of Y* on the inner edge of the 
Horrzon, and extend the other dire&tly upwards towards the Ze- 
nith : 'Then move the Brazen Meridian through the notches of 
the Horizon till the other point of your Compaſles (reſpe&ting 
the Zenith ) reach the parallel, of the Suns Declination : So 
{hall the number of degrees on the Meridian be the number of 
degrees that the Pole 1s elevated above the Horizon; and is ej- 
we North or South according as the Suns Declination is : ag 
before. 

This may yer otherwiſe he performed with the Quadrant of 
Altitude, by taking the Nur off the Meridian, 2nd laying the 
edge of its Index (ſpecified m Chap. 1. Se&t. 6. of the firſt 
Book) exa&tly on the Eaſt line cf the Horizon: for when that lies 
ſtraight between the point of Eaft on the outter verge of the Ho» 
r125n and the beginning of TY in the inner verge of the Horizon, 
then ſhall the upper end of the Quadrant of Altitude point direCt» 
ly to the Zenith : and if then you turn the Meridian through the 
notches of the Horizon rill the Suns Altitude on the Quadrant of 
Alcitude cuts the parallel of Declination, you will have the end of 
the Quatrane of Altitude on the Meridian point to the heigth of 

P 


the Pole : as before. 


PROB. V, HE - 


By the Suns Declination and Azimuth at 6 of the Clock 
given, to find the Heigth of the Pole, and Almicay- 
tar at fix. | 


PLevate the Pole ſo many degrees as the Suns Azimuth is. at 

6. and ſcrew the Quadrant of Altitude in the Zenith, and 
bring the firſt point of Aries to the Meridian: Then number on 
the Quadrant of Altitude upwards the — of the Suns 


Dedination, and bring that degree to the Equator : So ſhall the 
degree 


— — ——— 
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degree of the Horizon cut by the Quadrant of Alritude be the 
complement of the Poles Eleyation ; andthe degree of the Eque- 
tor cur by the —_— of Altitude ſhall be the Almicantar of the 
Sun at 6. of the clock. 


Example: 


The Suns Azimuth at 6 is 123 degrees : Therefore I elevate 
the Pole 12, 3, and {crew the Qairant of Alritude to 12 3 legrees 
which is in the Zenith : then ] bring tie firſt point of 4v1es to 
the Meridian ; "The Suns Declination 18 20 Geg. 5 mm ; I heres 
fore I ntunber on the Qualravt cf Altitude 69.ces, 55 min-which 
is the complement -f 20 Jeg. 5 min. to 9o. this 69 :e”. 55 min. 
on the Quadrant of Altitude I bring to cut the © quuat--r, and find 
when 69 deg. 55 min.curs the [Eq ator, that thi Q waranr of Air 
tide cats the H rzon in J8 1 [Jcg. which is the complement of 
the Poles Elevation : and at tne fame rime the Qt: crane of A ti 
tude a'{> cuts the Equator in 15 5 lezrees; which 15 the Almic.y- 
tar or Altitude of the Sun at 6 a clock. 


| PROB. VI. 
The Day ofthe Moneth aud Hour of the Night 9iv»». fo 


find the Aeigth ofthe Pole, b, a £nown Star objerved | 


Riiinz or Setting. 


Zhie the H:n-Index, by Prob 2 of the former Book ; and 
rurn the Globe Weſtwar:!s till the Hour-I1ex poinrs ar the 
Hr of the Nizht;F#aſte 1 the Gl3be there,and ran the Merid:an 
th: gh the n+tches of rhe Horizon till the know:: Star © me. ro 
the Yip 11> the Horizon, if the Star be Riſing, or the Welt iF it 
be Serring;ſo ſhall the deorees of the Poles Elevation be cit by 'ke 
Horizon under the el-vared Pole;and is North or South according 
as the eleyated Po e of the Glube is. 


PROB. VII 
Two Places 272-n i% the ſam? Latitude, to find the Diffe:- 
ence of Longitude. | | 


197 the rſt Place to the M-rilian. anl note the number of 
degrees of the Equinottial thar comes to the Merician 
with 


> #A_ Fad a lo ac ec ac a .cM. 


_ 


Book 111. Protlemes in Navigation. I 


with it; then Bring the other place to the Meridian, and note the 
number of degrees of the Equator that comes to the Meridian 
with 1t: and by rr 7 the lefler number from the greater 
you have the difference of Longitude. This needs no Example. 


PROB. VIII, 


| Two Places given in the ſame Longitude, to find the Differ: 


exce of Latitude. be. 


Mer1djan over the two Places is the Laritudes of them 
both: and by ſubſtraQtiag the leſſer number of degrees 
| from the greater you will have the difference of Latitude. 


PROB. IX. 


Courſe aud Diſtance between two Places given, tofind their 
Differexce in Longitude aud Latitude. 


Bo the Places to the Meridian, and the degrees of the 


laſt Book, and upon that Rhumb make a mark for the 
Place you departed from; then with your Compaſles take 
off from the EquinoCtial the number of Leaguesyou have 
failed upon that Rhumb, by allowing a Haji every 20. 
Leagues, and place one foot of your Compaſſes upon that mark, 
and where the other foot falls on that Rhumb make a ſecond 
mark; then by bringing the firſt mark to the Meridian, you will 
ſee on the Meridian rhe Latitude of that mark, and in the Equa- 
tor the Longitude as in Prob. 2. of the laſt Book:and by bringing 
the ſecond mark"alſo to the Meridian, you will as before, find the 
Longitude and Latitude of the ſecond mark alſo. Then by ſub- 
ſtrating the leſſ-r Latitude from the greater Latitude, and the 
lefler Longitude from the greater Longitude, you will have the 
difference remaining, both of Longitude and Latitude you are a 
rived into. 7 


Yi the Rhumb you have ſailed upon,as in Prob. 34.of the 


SS 
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PROB. X. 


To find how many Miles are contained in a Degree of any 
Parallel. | 


ery Degree of the EquinoCtial contains 20, Engliſh 
Leagues, and every _— 3. Engliſh Miles: But 1n «& 
very Parallel to the EquinoCtial the Degrees-dimuuſh more and 
more even to the Pole, where rhey end 1n a point. Therefore a 
Degree inany Parallel cannot contain ſo many Miles as a De- 
pron in the EquinoQtial. Now that you may know how many 


iles are contained 1n a Degree of any Parallel to the Equi- | 


noftial. Do thus, Meaſure with your Compaſſes the width of 
any number of Degrees 7 ny given Parallel;ſuppoſe(tor Exam- 
ple ſake):10. Degrees 1n the Parallel of 513; Examine in the E- 
quator how many Degrees of the Equator they will make, and 
you will find 6 3. Therefore 1. Degree in the Equator making 
60 Miles, 6. Degrees makes 360. to which add for the ?. part 


12 Miles, makes 372 Miles, to be the Meaſure of 10 Degrees in | 


the Parallel of 51 *. So that by dividing 372. by 10. you have 


+ Miles for the length of a Degree, from Eaſt to Weſt in the 
arallel of 51 5 Degrees. | 
* PROB., XI. *«* 


The Rhumb you have ſailed” won, and the Latirudes you 
departed from, and are arrived me, to find the Difier. 
ence + rats the number of Leagues you have 
Sazled. 


through the Meridian till it cuts in the Meridian the La 

| titude you departed from ; and keeying the Globe there 
{teddy make a mark cloſe by the Meridian, under that 
Latitude and in that Rhumb on the Globe, ' and note in the E- 
uinoCtual the degree of Longitude at the Meridian:then paſs that 
humb through the Merilian again, till-it cuts mn the Meridian 
the Latitude you are arrived to; and in that Rhumb and Latinide 
make on. the Globe another mark,andexamine in the a pts 
c 


[Xx ſeek the Rhumb you have ſailed on, and paſs it 
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the Longitude of the ſecond mark;for the difference between the 
Erſt and ſecond mark, is the difference of Longitude; Then & 
pen your Compaſles to one Degree of the EquinoRtial, and 5 
meaſuring along ia the Rhumb, count how many times that Di- 
ſtance 1s contained between the two points in that Rhumb; for fo 
many tmes 20. Leagues is the Diſtance you have ſailed. ; 


Example. 


I fail upon the North Weſt Rhumb from the Latitude of 10. 
degrees, into the Latitude of 3o. degrees 40. minutes. There- 
fore I find the North Weſt Rhumb,and turn the Globe through 
the Meridian till this Rhumb cut the Meridian an the firſt Lati- 
rude, viz. in 10, degrees, and direly under 10. degrees upon 
the Rhumb I make a prick, and alſo find 10. degrees 3. minutes, 
of the Equator at the Meridien for the Longitude- of the Firſt 
Place. Then 1 turn the Globe again through the. Meridian, till 
the ſame Rhumb cut the Meridian in the ome Latitude,viz.n 
30. degrees 40.minutes, and dire&ly under thoſe 30. degrees 4o. 
minutes 1n x ſame Rhumb, I make another prick, which re- 
preſents the PlaceT am arrived to: I examine the Longitude 
of this prick, as before, and find 1e.32.- degrees 10. minutes, 
Therefore I ſubſtra&t the firſt Longitude, viz. 10. degrees 9.mi- 
nutes from the ſecond Longitude, viz. 32. degrees 10. minutes, 
and there remains 22, degrees 7. minutes, for the Difference of 


_—_— 
hen for examining the Diſtance, I open my Compaſſes to r. 


degree on the Equinoctial and meaſure upon the Rhumb how 
oft that Diſtance 1s contained between the two pricks, and find 
297, that is, 29. degrecs 15. minutes, which multiplyed by 20. 
gives 585. for the number of Leagues ſailed upon that Rhumb. 
The reaſon why I open the Compaſſes no wider then to 1. de 
gree, is becauſe the Rhumbs being Circular or crooked lines: the 
diſtance on them may be meaſured more exaftly by often count- 
ng that 1. degree in them than if the Suman had bin opened 
to many degrees. Thus if the Compaſſes had been opened 
wide enough to reach between the two pricks aforeſaid, ] ſhould 
not have had above'583; Leagaes for the diſtance between the 
two places : neither is there indeed more great Circle diftanee 


between then ; Bur I ſailed upon a Rhumb, that 15, I —_—_ 
2 the 
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the Courſe of a Circular winding line, and fo fetcht a Compaſs 
about ro come to theſe two pricks; and therefore I have in truth 
failed 585. Leagues. For the ſegment of a Rlumb between two | 
Places is alwaies greater thena _—_ Line drawn betwixt them; | 
| yea ſometimes by half or more 111 Places neer exther Pole. 
Note, If you be not very curious in opening your Compaſſes 
to this ſmal'\diſtance,you may in oft turning them about upon the 
*Rhumbcommit error in your meaſuring : therefore when you . 
have taken the Diſtance of one degree, try if you neither gain or 
looſe any thing in. meaſuring 10, or 20: degrees. of the Equi- 
noCtial by them: for then your Compaſles are opened to.a width 
exact enough for your purpoſe. PE 


PROB. XIE 


The Longitude and Larirude of two Places given, to find 
Courſe, ard Great Circle di/tawce between them. | | 


Ind on the Globe the Longitudes and-Latitudes gven,and 

make pricks to either Longitude and Latitude :: If 

Rhumb paſs from one place to the other, that is (without | 

more adoe) the Rhumb ſought. But if no Rhumb paſs 
through; Take the Rhumb that runs moſt Parallel to the two 
pricks : for that ſhall be the Rhymb, or the neereſt Rhumb that 
theſe two pricks Bear on. An Example of this; ſee in Prob.34. 
of the laft Book: And the Great Circle Diſtance berween theſe 
two pricks, you way-find as by-Prob. 33. of the ſame Bouk. 


PROB. XIIE 


The Latitude.you departedfrom, andthe T.atitude you are 
arrived to,and the number of Leagues you have ſailed given, 
to find theRhumb you have ſailed on, and difference of 
Longitude. 


Ale a prick on the-Globe inthe Latitude you depart- 
| ed from: then open your Compaſſez to tne mimber of 
 Leagaes you hav2 ſailed, by taking for every 20. 


Leagues 1. degree of the Equator, half a. degree for 
IO, 


[1 
1 


AT 
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IO. | Leagues,a quarter. of a Degree for 5. Leagues, and ſo propur- 


_ ionably for any other mumber of Leagues:Place one foot of your 


Compaſles inthe pride made for the Latitude youdeparted from, 
and extend the other towards-the Latitude you are arrived to,and 
deſcribe an occult Arch ; Turn the Globe till this occult Arch 
come to the Latitude on the Meridian, and where the Latitude 
cuts this occult arch make another prick to repreſentthe Latitude 
you are arrived to;ſo ſhall the Rhumb paſſing through thoſe two 


pricks (or that is moſt Parallel tothoſe two pricks) be as in the- 


laſt Prob. the Courſe or. the Rhumb thoſe two pricks Bears on. 
The difference of Longitude you may find as by Prob. 11. 


PROB. XIV. 


To find by the Globe the Variation of the Needle; commonly 
caltd the Variation of the Compaſs. 


'E erve by a Compaſs whoſe wyer is placed juſt under 


the Flower deluce, what point of the Com paſs the Sun 


Riſes or Sets on, Morning, or Evening : Then exa-- 

mine by Prob. 10. of the ſecond Book, what. degree of 
the Hor1zon the Sun Riſes or Sets on by the Globe alfo; and if 
the Riſing or Setting be the ſame, both on the Globe and Com- 
paſs,there is no Veriationin your Place,But if there be difference 
berween thgRiſng or Setting by the Compaſs and the Globe, 
then 1s there Variation im your Place. 

If the point the Sun Riſesupon in the Compals be neerer the 
North point, than the point the Sun Riſes upon by the Globe, 
the Variation 18 Weſtwards. 

If the point the Sun Sets upon in the Compaſs be neerer the 
North than the point it Sets upon by the Globe, . the Variation 
5 Eaſtwards. | 

If the point the Sun Sets upon in the Compaſs be further from 
the North point, than the point the Sun Sets upon by the Globe, . 
the Variation 1s Weſtward. 

If the point the Sun Riſes upon in the Gnas be further 
from the North point than the point the Sun Riſes upon by the 
Globe, the Variation'is Exſtwards. And ſo many degrees as there 
is b2tweenthe point of Riſing or Setting found by the Compaſs, 
2nd the point of true Riſing or Setting found by the Globe, ſo 

Q 3 many 
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many degrees 15 the Variation from the North towards the Eu 
or Welt point. | . 


Otherwiſe, when the Sun hath Altitude. 


Having the Altitude of the Sun; find by Prob. 22. of the 
ſecond Book; its Azimuth: Then examine by a Compaſs whe- 
ther the true Azimuth found by the Globe, agree with the A- 
z1muth found bo Nautical Compaſs : If they agree there is 
no Variation : Bur if the Azimuth of the Compaſs before Noon 

| beneerer the North than the true Azimuth found by the Globe, 
the Variation 15 Weſtwards. ; 

If the Azimuth by the Compaſs Afternoon he neerer the 
North, the Variation 1s Eaftwards. | 

Fthe Azimuth by the Compaſs Afternoon 'be further from 
the North, the Variation is Weſtwards. / : 

If the Azimuth by the Compaſs before Noon be further from 
the North the Variation is Eaſtwards. 

And this Variation ſhall be as aforeſaid ſo many degrees as 
there is betwen the Azimuth Obſerved by the Compaſs, and 
the true Azimuth, Obſerved by the Globe. 


PROB. XV. 
To keep a Journal by the Globe. « 


Y ſome of theſe foregoing Problemes you may Dayly 
(when Obſervations can be made)findboth the Longitude 
and Latitude on the Globe of the Places you are arived 
to,and alſo the Way the Ship hath made, and make pricks 

onthe Globe in their proper Places for every Daies Voyage, fo 
truly and ſo naturally that if you kept your reckoniz aright you 


may be ſure you cannot miſs any thing of the truth it ſelf; and | 
rhat with leſs trouble and greater advantage, then keeping a Book / 
of every Dates Reckoning. | t 
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PROB. XVI. 
To Steer in the Nightly he Stars. 


Eftife the Globe and Hour Index as by Prob. 2. of the 

R « Book, and trun about the Globe rill the Index of 
the Hour Circle points to the Hour of the Day or Night; 

- Thentumthe Globe till the Difference of Longitude 
between the Place you depart from, and the Place you fail to 
als through the Meridia. and if any Star in the Latitude: of the 
lace you ſail To come to the Meridian, or neer the Meridian 
with the degree .of the difference of Longitude, that Star is 
at that time in or neer the Zenith of tliat Place you fail to: 
and by find ing the ſame Star in Heaven, as by Prob. 4.4; of the 
laſt Book, you may dire& your Ship towards that Star and fail 
as confidently fates ( Mr Blagrave) as if Mercurie were your 
Guide.. But becauſe this Star moves from the Zenith of this. 
Place you muſt often examine what Star is come to the Zenith, 
and fo often change the Star you Steer by, as the lengrh of your 


G 


Voyage may require. 


PROB. XVIL 


How to platt ou the Globe New Land, ever before Dif- 
"covered. 

| A | 

Heſe two following Problemes are 2. Chapters of Mrx- 
Wrights, delivered by him as follows. 

It may ſomtimes fall out in new Diſcoveries, or- 

when your Ship by meanes of a Tempeſt is driven out 

of her right Courſe, that you ſhall come to the ſight of ſome Iſle 

Shoal or new Land whereof the Mariner is utterly ignorant: 

And ro make ſome relation of the ſame or go unto it ſome other 

time if you defire to ſet it down on your Globe in the true 

place, you may. do it after this manner: So ſoon 2s you have 

hight thereof, mark it well firſt with your Compals, obſervig: 

diligently upon which Point thereof it lieth, And ſecondly, you 

muſt there take the height of the Sun, or of the Pole-ſtar, 5s you 

were taught Prob. 13, of the ſecond Book, that yoy may know: 
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511 what Point your Ship is, and that point you muſt call the Firſt 
Point; which being ſo done your Ship may fail on her Courſe 
all that day till the day follewing, withour loſing her Way : and 
the next day mark the Land again ; and ſee upon what Point it 
lieth; and 7 Gon take your heigth, and with 1t caſt your Point of 
Traverſe once agaily and that you may call your ſecond Point 
Then take a pair of Compaſſes,and placing one foot upon the firſt | 
Pointzand the other upon the Rhumb towardswhich the Land did 
Bear when you Caſt your firſt Point; ſet alſo one foot of another 
pair of Compaſſes, in the ſecond Point, and the other foot upon 
che Rhumb upon which the Land lay when you caſt your -ſecond 
Point; and theſe two Compaſles thus opened, you muſt move by 
their Rhumbs, till thoſe two feet of both Compaſſes do meet to- 
gether, which were moved from the foreſaid two Points: and 
where they do ſo meet together, there may you ſay is the Land 
which you diſcovered; which Land you may point out with the = 
In-lets and Outlets, or Capes, and other Signes, which .you ſaw . 
thereupon. And by the graduation you may ſee the Cthcde 
thereof,tbar thereby you may find it; if at any time after you go 


to ſeek for it. 


— 


PROB. XVIII 


Seeing two kyown Points or Capes of Land, as you ſail a- 
long, how to know the diftance of your Ship from them. 


fore&Aaid Capes, and the other foot upon the Rhumb which 

in this Compaſs pointeth towards that Cape : And in like 

manner ſhall youdo withanother pair of Compaſſesplacing 

one foot thereof upon the other known Cape, and the other 

Foot upon the Rhumb, which ſtretched towards the ſaid ſecond 
Cape; and moving the two Compaſles{ ſo opened ) by theſe two ' 

Rhumbs off from the Land, the yery ſame Point where the two 
feet which came from the two Capes do meet, you may affirm to 
be the very Point where your Ship is; And then meaſuring by : 

The degrees of the EquinoCtial, you may ſee what diſtance there 

15 from the ſaid Point to either of the foreſazd Capes, or to any 

other place, wich you think good, for it is a very eaſie matter, if 


<. 


gou knyy the point were your Ship is. 


P Itch one foot of one pair of Compaſſes upon one of the two 
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PROB. XIX. 


0f Tides, aud how by helpof the Globe you may in gencral 
- judge of them, | 


ed in Prob. 54. of the laſt Book. T heſe 30.equal parts 
repreſent the-30.Daies of the Moons Age. 
'T hen on the North and South points of the Com- 
paſs 1n the outmoſt Verge of the Horizon,write W ith red Ink 12. 
From the North Eaftward, viz. at the Point North and by Eaſt, 
write I1;.At the next point to that the fame way, viz. North 
North Eaſt, Write xo!. Atthe next,wiz,North Eaft mdby North, 
Write'g 3 AnJ fo forward to every point of the Compal, ; reba- 
ting of the laſt hour 3 till you come to 12, inthe South ; where 
ou muſt begin again to mark that Semi-circle alſo in rhe ſame, 
order you did the laſt. In this Circle is then repreſented the 
Points of the Compaſs the Sun and Moon paſleth by every Day; 
and the Figures annexed repreſent the twice 12. hours of Day 


| FD Ivide the Equinoctial into 3o equal parts, as was direct 


and Night. 


Having thus prepared your Globe and Horizon, you may b 
—_ the Moons Age, and the point of the Compals on whic 
the Moon maketh full Sea at any Place given, find at what Hour 
of Day or Night it ſhall be high T'ide in theſame Place. Thus, 

It 18 a known Rule that a North and South Moon makes high 
water at Afargarete. Therefore Bring the firſt point of Y to x 
North orSouth point in the Hortzon,and Elevate theNorth Pole 
into the Zenith : Then count in the EquinoCtial, the Dates of 
the Moons Age numbred-in red figures ; and the Hour and mi- 
nutes written'in red m__—_ annexed to the names of the Winds 
that ſtands againſt the Moons Age ſhall be the Hour of High 
Tide an that Day or Night at Margarere. 


The End of the Third Book. 
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The Fourth BO OK, 


Shewing the Practical Uſe of the 
\ 
GLOBES 


Applying them to the Solution of 
Aſtrological Problemes, 


"en SS ccCEx 


a_—_— 


\ He Pradtiſe of Aſtrology is grounded upon a-two: 

j fold Dottrin?. The firſt ,foreredting a Figure of Hea- 

ven, placing the Planets ia it, finding what Aſpets 

they bear eachother, and in what Places they are con: 

ſiituted, &c. and this we call the Aſtronomical part of A- 

ſlrolosy. | 

Thefecond is, how tojudge of the events of things by the Fi- 

gare erefted: and his s indeed the only Aſtrological part. 

The firſt eftheſe 1 ſhall briefly handle;becauſe what there- 

zi is propoſed may be performed b y the Globe, beth with (peed, | 

eaſe, d:1;2ht, and demonſtration. The ſecond I ſhall not med- | 

dle with, but refer youtothe whole Volumes already wriiten 
en... RR cams 
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PROD. I, 
To Eref a Figure of the 12 Houſes of Heaven. 


will be-requilite youplace the Planets, and «5 according 
to their Longitude and Latitude upon the Globe, as was 
directed Prob. 55 . of the ſecond Book: for then, as you 
divide the Houſes of your Figure by the Circle of Poliiton, you 
may by inſpection behold in what Houles the Planets are ſcituas 
ted, and allo fee whar fhxed Stars they are applying to, or ſepara 
ting from. But to the matter. | 

There 1s diſagreement between the Ancient and Modern A- 

ſtrol 95ers, about er. \&ing a Figure of Heaven. Mr Palmer 1m his 
Book of Spherical Problemes Chap. 48. mentions four ſeveral 
waies, and the Authors that uſed them: whereof one of them 1s 
called the Ratimal way uſed by Regiomontanus;and now generally 
practiſed by all the Aﬀtrologers of this Age. This way the face 
of Heaven 1s divided into twelve parts, which are called the 
twelve Houles.of Heaven,umbred from the Aſcendent or angleat 
Bait downwards, with 1, 2, 2, &c. As in the following Figure. 

In a Dire Sphear, viz. under the Equator theſe twelve 
Houſes are twelve equal parts: But in an Oblique Sphear they are 
unequal parts, and that more or leſs according to the quantity of 
the Sphears obliquity. | 

Theſe tw2lve Houſes are divided by 12. Semi-Circles of Po- 
ſitio.1; which are Semi-Circles paſſing from the two mterſeCtions 
of the Horizon and Meridian through any Star, degree or point 
1m the Heayens. 

Forvr of theſe Houſes are named Cardinals. The firſt and 
molt eminent of theſe Cardinals is the firſt Houſe, or Angle of 
Eaſt called the Aſ--ndent; where the Semi-Circle of poſition 1s 
the fame with the Eaſtern Semi-Circle of the Horizon. The le- 
cond Cardinal is the tenth Houſe or the Angle of South; called4 
M:dinnz C21; orCulmn Cul; where the Semi-Circle of Poſition 
i5 the ſame with the Semi-Circle of the Meridian above the 
Horizon. T'1e third Cardinal is the ſeventh Houſe, or the An- 
gle of Weſt; called the Deſcendent, where the Semi-Circle of 
Poſition is the fame with the Weſtern Semi-Circle of the Hort 
R 2 LOR 


B Efore you ereCt a Figure of the 12 Houſes of Heaven it 
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7.00. The fourth Cardinal 1s rhe fourth Houſe, or Angle of 
North called Immn Czl, where the Semi-Curcle of Polition is 
the {ame with the Semi-Circle of the Meridian under the Ho- 
r1ZON. 

The degrees and minutes of the Ecliprick upon the Cuſps of 
theſe four Houles (that is,upon the beginning of theſe Houſes)are 
found all at once; only by bringingthe Riſing degree, of the E- 
cliptick to the Horizon: (for the Horizon repreſents the Cuſp of 
the Aſcendent: )and then ſhall the Meridian cut the degree of the 
Ecliptick on the Cufp of the tenth Houſe.' The Weſtern Semi- 
Circle of the Horizon ſhall cut the degree of the Ecliptick on the 
Cuſp of the Seventh Houſe:and the Semi-Circle of the Meridian 
uder rhe Horzzon ſhall cut the degree of -the Ecliptick on the 
Cutſp of tne fourth Houſe. 

It you hx-e the day of the Moneth you may by Prob. 2. of 
- - the 
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the ſecond Bock find the Suns Place ; and if you have the Hour 
of the Day youmay; by firſt rectifying the d lobe, as by Prob. 2. 
ofthe {ame Book, turn about the Globe till the Index of the 
Honr-Circle point to the ſame Hour in the Hour-Circle, and you 
w1ll then at the Eaſtern Semi-Circle of the Horizon have the de- 
gree of the Ecliprick that is Riſing, :nd by Conlequercc(as afore- 
{aid )all the Cardmal points their re pective places. 

Now to find what degree of the Ecliptick occupies the Cu fps 
of the other eight Houfes of Heaven ; Do thus, The Globe re&i- 
fied, asaforeſaid, Move the Scmi-Circle of Poſition upwards till 
20, degrees of the Equator ſhall be contained between it and rhe 
Eaſtern Semi-Circle ofthe Horizon ; fo ſhall the Semi-Circle of 
Poſition cut in the Ecliptick the degree and minute of the Eclip- 
tick on the _ of the twelfth Houſe; and its oppoſite degree 

the Ecliptick ſhall be the Cuſp of the ſixth Houſe, 
(for you muſtnote thatif you haye but the degree and minute of 
the Ecliptick upon the Culps of fix of the Houſes, the oppcſite de- 
grees and munutes of the Ecliptick ſhall immediately poſſeſs the 
Cuſp of every oppoſite Houſe. ) 

Then move the Circle of Poſition over 20 degrees more of 
the Equinoctial, {> ſhall the degree of the Ecliptick cut by the 
Circle of Poſition be the degree of the Eclipt.ck upon the Cufp 
of the eleventh Houſe ; and its oppolite degree in the Ecliprick 
ſhall be upon the Cuſpof the fifth Houſe. "The degree of the 
Ecliptick vpon the Cuſp of the tenth and fourth Houſes was 
found as before. Then remove the Circle of Poſition to the 
Weſtern fide of the Meridian,ard let it Fall towards the Hortz.on 
till 30. degrees of the IFquator are contained between the Meri. 
dizn ard it, ſo ſhall the degree of the Ecliptick cut by the Semy- 
Circle of Poſition be the degree of the Ecliptick on the Cuſp of 
the Ninth Houſe ; and the oppoſite degree of the Ecliptick ſhall 
be 1:pon the Cuſp of the third Houſe. Let the Semi-Circle of 
Poſition fall yet lower, till it paſs over Jo. degrees more of the 
Equator, ſo ſhall the degree of the Ecliptick cut by the Semi- 
Circie of Poſition be the degree of the Ecliptick on the Cuſp of 
the eizath Houſe ; nd the oppoſite degree of the Ecliptick ſhall 


| be upan the C1p of the ſecond Houſe. The degrees of the E- 


cliptick onthe Cuſp cf rhe ſeventh Houſe, and Aſcendent were 
Found os before. 


R 2 Example. 
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Example. 


I would erect a figure of Heaven for Fuly 27.5. hours ©. mi- 
nutes Afternoon, 1658. mn the Latitude of London, viz. 51. de- 

rees, North Latitude. 

I firſt place the Planets, 8, and 43, on the Globe, as by Prob. 
55. of the ſecond Book was directed : yet not exactly as I hnd 
them in the Ephemertis, for that ſhews only their place in the E- 
cliptick at Noon: ThereforeI conſider how mony degrees or 
nuaut2s each Planets motionis in a whole Day or 24, Hours, by 
lubſtractiag rae Ecliprical degrees and minutes of rhe Planets 
place that Day at Noon from the Ecliprical degrees and m1- 
nutes of the Planets place the next Day at Noon: or contraily it 
the Plaazts be Retrograde : for the remains of thole degrees and 
minures 15 the motion of the Planet thur Day; Therefore propor- 
ti>nably to that motion I place the Planer forward in the Eclip- 
tick : ( or back;yardsifit be Retrograde : ) As 1F the Si ſhould 
move forwards 1. degree, that iz 60. mm:ites Ma whole Day, or 
2.4 Hours, then in 12 Hours he ſhould move 30. minutes, jn 6 
Hours 15. minutes,in 4 Hours 10.mmutes,in 1 Hour 2} minttes, 
ad ſo pr -portionably for any other ſpace of Time : which I con- 
{1Jer before | place rhe Planets on the Globe. 

}J wing th placed the Planets on the Globe, T Elevare the 
North Pole 51:. degrees above the Horizon, ani find the Suns 
place by Prob. 3. Book 2. to be mn A . 14. degrees 9. minutes, 
Therefore Ibring A 14 degrees 9. mmutes to the Meridian, 
and the Index of the Hour-Circle to 12. Then I turn the Globe 
Weſtward, becauſe it 1s Afternoon, tilt the Index point to 5. 
Hours aft-rnoon, and with a quill T faſten the Globe in this Poſi- 
ti2n: ThenTexamine what degree of the Ecliprick is at the Af- 


. cendent or Horizon, and find Z 27./47. to which $19ne degree 


and minnte IT. 27. 47. 13 oppoſite, nd th-refore, as aforeſaid vpon 
the Cuſp of the Seventh Houſe:Lifrino up the Circle of Poſition 
T1 | ir paſs over 3o. degrees of the Equator from ri? Horizon up- 
ward; I find 2 7.5 cutby it inthe Ecliprick, waich is the Signe 
degree and minute upon the Cufp of the twelfrh Houſe, and its 
OPP }1to S1gne degree and minute 15 IT. 7. 5. which 1s upon the 
Cuip of the ſixth Houle : Then lifrmg up the Circle of Poſition 
#2ain till ir pals over 30. degrees. more of the EquinoCtial, I find 
Cut 
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cut by the Circle of Poſirion ML 21. 18. which is the Signe de- 

ree and mime upon rhe Cuip of the eleventh Houſe;anc: its op= 

oiite Signe degree and minute 18 © 2I. 19. which 1s vpcu the 
Cuſp of the fifch Houſe: mg 3. 20. 15 at the Meridjan,which is the 
Cufſp of tae tenth Houſe,and the Sigre degree and minute oPpc- 
ſite £9 jr 18 3. 20. which 18 on the Cuſp of the fourth Houle. 
Then taking the Semi-Circle of Poſition off its Poles, ] place ir 
on the Weſt {ide the Meridian,and let it fall towards the Horizcn 
till it paſs oyer 30degrees of the Equator from tne Meridian,and 


find the Circle of Pol:tion cut the Ecliptick in = 1. 9. which 1s 


the Signe degree and-minute on the Culp of the rinth Hou fe; op- 
polite to 21.9. 15 Y 1.9. therefore V 1:9. 13 upon the Culp of 
the third Houle: Letting the Circle of Puitrion fall yet lower till 
it paſſes over 3o. degrees more of the Equator, I find it cut the 
Ecliptick 11 A 6. 47. which 1s the Signe degreeand minute up- 
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on the Culp of the eighth;Houſe;and its oppoſite Signe degree and 
minute is & 6, 47.Waich 18 upon the Cuſp of the ſecond Houſe;So 
have you a Figure of the face of Heavenywhuch 17 you have future 
uſe for, you may ſer down the-ſeveral chaxraCters in the proper 
places of a Figure, as they are on the other {ide the leaf, 


PROB.IL. 


. To Eref a Figure of Heaven according to Campanus. 


R Eginmonanus 35 aforeſaid makes the begumig of every Houſe 

to be the Semi-Circle drawn by the {Je of the Semi-Circle of 
Poſition according to the ſucceſſion of every 30" degree of the 
Equator from the Horizon. But Campanus mules it to be the 
Semi-Circle drawn by the {ide of the Sem+-Circle of Poſition ac- 
cording to the {ucceſſion of every 30® degree of the Prime Verticle 


or Eaft Azimnh; which 1s repreſented by the Quadrant of Alt 


tude placed at the Eaſt point. 

The four Cardinals are the ſame both according to Regroron- 
ranus and Campanus but the other eight Houſes differ. Therefore 
when you would find them according to Campanus; ReCtifie the 
Globe and Quadrant 6& Altitude, and bring the lower end of the 
Qindrant of Altitude to the Eaſt point mn the Horizon: then count 
from the Horizon upwards 30. degrees on the Quadrant of Alti- 
tude, and bringing the Circle of Pofition to thoſe 30 degrees exa- 
mine where the Circle of Poſition cuts the Ecliptick;which at the 
aforeſaid rime 1s 11 ML 29. 40. for that degree and minute is upoh. 
the Cuſp of the twelfth Houſe, and its oppoſite degree and mi- 
nuteia the Ecliptick 742. & 29. 40. 13 upon the Caſp of the ſixth 
Houſe: Lift up the Circle of Poſition Jo degrees higher upon 
rhe Quadrant of Altitude (viz. to 60. degrees) and the Circle of 
Poſition will cut the Ecliptick inm, 15. degrees for the Cuſp of 
eleventh Houſe. and its oppoſite degree and minute in the E- 
cliptick viz. & 15. 18 upon the Cufp of the fifth Houſe. "The de- 
gree and minute of the Ecliptick on the Cuſp of the Tenth and 
fourth Houſes is at the Meridian. 

Then transfering the Circle of Poſition to the Weſt fide of rhe 
Meridian and the Quadrant of Altitude to the Weſt point in the 
Horizon; Let the Semi-Cirlce of Poſition fall 30 degrees from the 
Meridian on the Quadrant of Altitudegand it will cut in the E- 
cliptick 
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cliptick = 16 degrees,for the Cup of the ninth Houſe, and its op- 
polite degree and minute in the Ecliptick w3z. Y 16 is upon the 
Cuſp of the third Houſe: Ler fall the Circle of Poſition 30 de- 
orees lower on the Quadrant of Altitude , and it will cut the E- 
cliptick in Tk 2 degrees for the Cuſp of the eighth Houſe, and its 
oppoſite degree Viz. X 2. degrees is on the Cuſp of the ſecond 
Houſe: 'The Cuſps of the Seventh and Aſcendent is the ſame 
with Regiomontanus UI%. 1. 27. 47. and &£ 27. 47. The FL 
gure follows. 


Die. & 1658. 
Tuly 27. 5 hou. o. min. P.M. 
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PROB. III. 


To find the length ofa Planetary Hour. 
\ Stroſgers divide the Artificial day (be it long or ſhort) 


into 12 equal parts, and the Night into 12 equal 


parts: Theſe parts they call Planetary Hours, _ 
S : 
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firſt of theſe Planetary Hours takes its denommation from 
the Planetary Day; and the reſt are named orderly from that 
Planet according to the ſucceſion of the Planetary Orbs As 
if it be Munday, that is, the Moons day, ( as by Prob. 42, of the 
ſecond B2ok,) the Planet reigning the firtt Hour ſhall be <, 
the Planer ruling the ſxcond Hour ſhll be F, the thira Piane- 
tary Hour ſhall be Z, the fourth &, the h:th ©, the ſixth 9, 
the {eventh 9: Then begin again with C. for re cxghth Plzretary, 
F for the ninth and {> through the whole Day and Nighthyrill the 
Sun Riſe again the next Day. | 
The length of this Planetary Hour 15 found by the Globe, 
thus, The Globe reStihed; Bring the Suos place ro the Eaſt 
{1Je the Horizon, and make a prick at the degree of tiie Equator 
that comes to rhe Horizon, w that. Then remove the Suns place 
to the Mer1dixn, and count the number of degrees of the Equator 
comprzhended between that prick and .the degree now at tne 
Horiz5n; and diyide that numer of degrees and minutes by 6. 
becaaſe there 13 6 Planerary Hours paſt ſince Noon; and the | 
Q12tient ſhall ſh-w the number of degrees and munutes that paſs 


' thiro 19a the Meridia m one Planetary Hour, 


Example. 


Iy 15.1 would know the length of a P'atctary Hour here at 
L909 {5; 1 Revive the Globe,and bring the Suns pl-ce viz. 17 
5. t2 the Ealtern {1Je the Horizon, md fird 115 degrees of the 
Equator cometo the Horizon with it; to this 115 degrees I make 
a prick: 'T'henT rum the Suns place to the Meridian, and find 226 
degrees »f the Equator at the Horizon, Thercfore Teither count 
the number of degrees between the pricks and tne degree of the 
Equator at the Hari, »1,or elſe ſubtract the leſſer from the greats 
er,ar bath was I find 111 degrees of the Equator topaſs through 
the Meridian (or the. Horton) im fix Planetary Hours : There- 
fore diviling 111, by 6. finl 18. deg, 30 min. of the Equaor 
to paſ3rarouga the Meridion in one Planetary Hour;whach 18 de- 
grces 3o minutes reJucel intv "Time, ycelds 74 miautes by ac- 
couring for every 15 degrees oneHiur, for @. degree 4 minutes, 
a1l for hil-a degree 2. mumutes of Time, and ſo proportionably; 
{> r:at tne lenzth of a Platetry Hour, July 27 is 1 common 
Hour and 14 muues ere at London, 
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PROB. IV. 


The length of a Planetary Hour known, to fud what Pla- 
net Reigneth any given Hour of the Day or Night: 


He Globe re&ified as 1 the laſt Probleme, Turn abour 
the Globe till the Index of the Hour-Circle points to 
the Hour of the Day inthe Hour-Circle. Then count 
the number of degrees comprehended between the de- 

gree of the Equator at the Horizon, and the prick in the Equa- 
tor, made as in the laſt Probleme, and reduce that number of de- 
orees into minutes of Time, by reckoning 4.minutes of Time 
for every degree of the _—_— Reduce allo the number of de- 
orecs and minutes that paſs througa the Meridian in one Plane- 
tary Hour mto mmnutes, by allowing(as aforeſaid) 4. minutes for 
every degroe,and then divide the fir{t number by rhe ſecond, and 
the Quotient (hill be the number of Plavetary Hours fince Sun 
Riſing. Having the number of Planetary Hours ſince Sun R1 
fg, Reckon the firſt Planetary Hour by the name of that Planer 
that bears the denomination of the Day, the ſecond Planetar 
Hour by the Planer fucceeding that in order, the third by the 
next in »rder, and ſo for all the reſt till you come to the laſt Pla. 
net, viz. @; and then begin again with Þ,and fo to XZ &c. till Vou 
have reckoned ſo many Planets as there are Planetary Hours {nce 
Morning : and that Planet the number ends on ſhall be the Pla. 
net reigning that Planetary Hour. 


Example. 


Fuly 27. as aforeſaid, I would know what Planet rules at 
Faclock paſt Noon : The length of the Planetary hour this 
Day (found by the laſt Probleme)is 1 hour 14 minutes : 'There- 
fore the Globe Rectified, 1 bring the Index of the Hour-Circle 
to the Hour of the Day, viz. 5 a clock m the Hour-Circle , and 
then count the number of Degrees between the Prick mace, 2 
by the laſt Probleme;and the degree of the Equator at the Hori- 
zon;and find them 187,which I reduce into minutes , by allow- 
ing for every degree 4, minutes;and that gives 748 minutes. This 
248 minutes 1 divide by the minutes contained in one Plancta- 

S % ry 
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ry Hovr this Day, viz: by 72. and find 10 hours 8 minutes; which 
ſhewsthere are 10 Planerary Hours and & minutes paſt and gon 
ſince San Riſing. Therefore & being the Planet after whoſe name 
the Day is called, vir. Dies Martis, & is as aforeſaid, the Ruler of 
the firſt Planetary Hour : From him I count the Planet ſucceed- 
ing, wich 18 © for the {econd hour; from © Tcount the Planer 
ſucczeding, which is 2 for the third hour,,and ſo on to: and @: 
and then I begin the Round again with H, 2, &,and ©till I come 
agann to 2, whuch 1s the tenth Planetary hour- {mce Sun Riſing : 


and the minutes remaining, being 8 ſhews that there 1s 8 minutes 


palt.\ince ſhe began to Reign. 
PROB. V. 


To find Part of Fortune-by the Globe. 
CC: the number of degrees and minutes- contained be. 


tween the Suns place and the Moons place, beguming at 

the Suns place and counting according ro the ſucggſſion 

of Signes till you come to the Moonsplace: and having 
Found that number of degrees and minutes add them to the num- 
ber of degrees and minutes Aſcending, reckoned from the fir(t 
point of P : If the fum-exceed 360. calt away 360, and the re- 
mainJer ſhall b2 the n1mber of degrees and minutes from the firſt 
point in Y\, 11 which Part of Fortune falls. Bur if it do not exceed 
260. yu have already the number of degrees and minutes from 
the firlt point of TN; in which you muſt place Part of Fortuue.. 


Example. 


I would find the place of Part of Fortune for the time of our: 
Figure : I ſeck rhe rwo pricks repreſenting © and @, and find © 
ing 14 9. and @ in nm. 19.44 therefore counting from the 
Sims place to the Moons place according to the ſucceſſion - of 
Signes,[ find 95. degrees 35. minutes contained between them : 
This 95. degrees: 25; minutes I add to 267. degrees 47. 
minxes,the degree and minure contained between the firſt' point 
of Y, and the Acendent;.and they make together 362 degrees 
22 minutes. This exceeds 3Eo. therefore T caſt away 360. and 
the remainsare 3 degrees 22 minutes, for the place in the E- 
eliptick.of Part of Fortune, reckoned from the firſt point of V. 

Therefore 
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ch T herefore this character © which repreſents Part of Furrune, 1 
n {er in.its proper place of the. Figure, as I did the Planets. 
1e 
4 PROB. VI. 
et To findin what Circle of Poſition any Star, or any degree 
$ of th: Ecliprick zs. 
1e £ 
+: Ircles of Poſition are numbred frem the Horizon rpward 
eS upon the Quadrant of Altitude placed at the Eaſt or Weſt 
point of the Horizon. "Therefore when you would find 
what Circle of Poſition any Star or degree of the E-- 
cliptick is in, ReCtifie the Globe and Quadrant of Altitude, and 
bring the lower end of che Quadrant of Altitude to the Eaſt or 
Weſt point of the Horizon, and lift up the Circle of Poſition till 
bs it come to rhe Star or degree of the Ecliptick propoſed: and the 
t aumber of degrees the Circle of Poſition then cuts- in the Qua- 
1 drant of Altitnde 1s the number of the Circle of Poſition that the 
7 Star or degree of the Ecliptick 1s 1n. If the Star or degree of the 


Ecliptick be under the Horizon, turn the Globe about till 180. 
. degrees of the Equator paſs through the Meridian, then will the: 
, tar or degree of the Ecliprick be above the Horiz.cn: Lift up 
: then the Circle of poſition (as before) to the Star or-degree of the 
] Ecliptick, and the number of degrees of the Quadrant of Altitude 
1 rhe Circle of poſation cuts on the Ealt ſide, is the number of Cir-- 
cles of Poſition the Star was under the Horizon on the Welt (ice: 
Or ſo many degrees as the Circle of Poſition cuts on the Quadrant 
of Altitude in the Welt fide theHort7.on 13 the number of the Cir-- 
cles of Poſitton the Star or degree of the Ecliptick was under the- 
Horizon on the Eaſt fide.- 


PROB. VII. 


To find theRight Aſcenſions, zh? Oblique Aſcenſions, . 
and the Declinations of the Planets. 


——I X2mine the Right Aſcenſions and Declinations of thoſe 
ricks made to repreſent cach Planer, in Prob. 1. of this: 
Book: and work by themas you were directed to work: 

by the.Sun, in Prob. 26.27 28. of the ſecond Book. 
; S.3, PROBz. 
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PROB. VII1. 
How to Dire&a Figure by the Globe. 


T'O Direct a Figure is to examine how many degrees of rhe 

EquinoCtral are.moved Eaſtwards or Weltwazds, while a- 

ny Planer or Star in one Houſe comes to the Cuſp or any other 
point of any other Houſe. 

When you would DireCt any Promittor to any Hylegyacal 
point, examine the degree of the Equator at the Meridian ; then 
turn about the Globe till the Promuttor come to the Hylegjacal 
Point, and examine agan the degree of tne Equator at the Meri- 
cian: and by ſubſtratting the leſſer from the greater you will 
have the number of Degrees that paſſed through rhe o eridjan 
while the place of the Promittor was brought to the Hylegiua- 
cal point : and that number of Degrees ſhall be the Arch of Di- 


rectton. 


Example. 


I would DireCt th Body of the Moon.in our Figure afore- 
{aid ro Medium Ceeli or the tenth Houſe : I find by the Globe 
203 degrees 30 minutes of the Equator at the Mericjan with 
rhe tenth Houſe, and turning the Globe till the prick- made to 
repreſent th2 Moon come to the Meridian, I-find 227 degfees 
20 minutes of the Equator come to the Mcridianwith it; There- 
fore I {ubſtraCt the leſſer from the greater viz. 203 degrees 39 
munates, from 227 degrees 29. minutes, and have remaining 23 
degrees 5o minutes. ] 

This 23 degrees 5o minutes ſhews that 243 Years 10 
Moaeths mult expire ere the efte&s promiſed by the Moons 
pe =_ poſition ſhall operate upon the {zgnification of rhe tenth 

uſe. . 

If the Body of the Moon had been Directed to any other poink 
than the Meridianor Horizon; you muſt have elevated theCircle 
of Polirion to the point propoſed;and have under-propped it to 
thar Elevation, and then have turned about the Globe till the 
prick repreſenting the Myon had come to the Circle of Poſiticn; 
an] then the degrees of the Equator that ſhould have paſſed 

through 


Book LV. Aftrolog ical Protlemes. 


through the Meridian whiles this motion was making, ſhould be 
the number ofdegrees of Direction; and ſmignike m Time as 
aforeſaid. 


PROB. I'X. 
Of Revolutions: and how they are feund by the Globe. 


to the ſame place he was in at the Radix of any Buſineſs. 
when you wonld find a Revolution by the Globe,firlt find - 


B Ya Revolution is meant the Annual converſion of the Sun 
the Right Aſcenſion of Mid Heaven at the Radix of the 


 Buſmeſs, as by Prob. 26 of the ſecond Book you were directed to 


find the Rizht Aſcenſion of the Sun; and to it add 87 degrees for 
every Year {ice the Radix: Then ſubſtract 360 fo oft as you can 
from the whole and the Remaines ſhall be the Right Aſcenſion 
of Mid Heaven for the Amnual Revolumon. | 

If you count the number of degrees of the Equator contained 
between the Rizhr Aſcenſion of the Mid Heaven and the 2:ohr 
Aſcenſion of the Sw, and convert that number of Cegrees into 
Timeby allowing for every 15 degrees 1 Hour of T'ime,it will 
ſhew,if tie Suns place be on the Weſternſideof the Meridian the 
number of Hours and minutes Afrerneon the Revolution ſhall 
happen on, but if on the Eaſt ſide the Meridian, the number of 
Hours and minutes Beforenoon the Revolutzen ſhall happen on, 


'PROB. X. 


How a Fizure of Heaven may be ereted by the Revoluti 
\ on thus found. 


bring it to the Meridizn, ſo ſhall the four Cardmal points 

_J of the Globe be the ſame with the four Cardinal points 

in Heaven at the: ime of the Revolution. "The other 

Houſes are found by the Circle of Poſition: as wm the firſt Pros 
blame of this Book. 


The En of the Fuurth Book. 


IS the degree of Right Aſcenſion of Mid Heaven, and 
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are ſuch as are hung by the hand and turned to. 

wards the Sun; that by its Beames darting through 

Jſmal Pin-holes made for that purpoſe, the hour of Day 
oy be found. Theſe are of twoſorts, Univerſal, aud Par- 
ricular. 

Univerſal Dyals are thoſe commonly called Equinoftial 
or Ring-Dyals: They are uſed by Sea-men and Travellers, 
that often ſhift Latitudes. , LES 

Particular are ſuch as are made and only ſerve for Par- 
zicu/ar Latitudes. Of theſs ſorts are the ſeveral Dyals de- 
 feribedon Quadrants, CGlinders, &&c. 

Fixed Dyals ſha/lb: th mater of this diſcourſe; and they 
are ſuch as are made up3n fixed Planes, and ſhew the Hour of 
the Day by aStile or Gnomon mad: Parallel toto the Axis 
of the World. Of 


D Yals are of two ſorts, Pendent, aud Fixed. Pendent 
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Of the ſeveral Kinds of wg : and hew yu may knew 
FO them. ; 


A Plane in Dyalling is that flat wherecn a Dyal is diſcribed. 
There is ſome diſagreement among Old and Latter Authors 
in the naming of Plains : for ſcme name them according to the 
Great Circle m Heaven they ly in, and others according to the 
ſcirugtion of the Poles of y 4 Plaing. Thus they which name 
them according to the Great Circle in Heaven their Plains Iy in, 
call that an Horizontal Plain, which others call a Vertical Plain, 
thoſe Vertical,Plains which others will call Horizontal;and thoſe 
Polar which others call Equinc&tial 
However they be called it matters not, ſo you can but diſtin- 
guiſh their kinds, which with a little confideration you may ea- 
ily lea to do: For remembring but rpon what grounds either 
the Older or Latter Authors gave the Plains their names, upon 
the ſame grounus you may alſo learn to know them. I confeſs 
both waies admit of ſome juſt exception againſt, for in the Older 
Rule a Plain about the Polezis called an Equinoctial Plain;when 
a5 ta ſudden apprehenſion it would ſound more ſignificant to 
call it a Folar Phan, as Latter Authors do:Again, Latter Authors 
call an Horizontal Plain a Vertical Plain; when as it founds more 
Ggnificant to call it n Horizontal Plain, as Older Authors do: be. 
cauſe it [ies flat upon- the Horizon: But I fhall give you the 
names according to both Rules, and leave you to your liberty to 
accept of wich you pleaſe. | 
Firlt therefore, you have an EquinoCtial Plain, or otherwiſe 
called a Polar plain. "This Plain hath two Faces upper,and under: 
Theſe two Faces ly inthe Plam of the Equinoctial: the upper 
+. beholding the Elevated Pole, the under Fece the deprefled 
ole. 
2. An Horizontal Plain, otherwyle called a Vertical Plain: ir 
lies in the Plain of the Horizcn, directly beholding the Zenith. 
Erect Plains, otherwiſe called Horizontal Plains, arc the ſides 
of Walls, and theſe are of {even ſorts viz 1. Erc&t Direct Ver- 
tical, North or South, 2 Ere& Direct, Eaft or Weſt. 3. Erect 
Vertical Declining,. 4 Erect Inclinang Dire&t. 5. Erect Incloung 
Declining: 6. Ere& Reelming Dire&.7. Ere&t Reclining Decli- 


phy Ere& Vertical, North or South Dire&t, otherwiſe called 
| T Duct 
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Direct North or $2uth Horizontals, behold the North or South 
Dire&tly,and ly in rhe Eaſt or Weſt Aizmuth. | 

4. Ere& Dire&t Ext or WMhotherwiſe called Dire&t Eaſt or 
Welt Equinocals,beh51d the Eaſt or Weſt Directly,and lies un 
the Pin of the Meridian, having its Poles in the EquinoCtial. 

5. Ere& Vertical Declining Plains, otherwiſe called Dech- 
ninz Horizonrals,do not behol{ the North or South DireMl,birt 
{werves from them ſo much as the Azinuith Parallel to their 
Plains ſwerves or Declines from them. | 

6. Erect Iuclining Dire& Plains, have the upper ſide of their 
Plains Inclining or coming towards you, and their Plains do ex- 
actly behold either the Eaft, Weſt, North,or South. 

7. Erect Reclining Dire& Plains,have the upper ſide of their 
Plains Reclining or talling from you, and theirPlainsexactly be- 
— cher the Eaſt, Wek, North, or hea Fog 

. Erect Reclining Declining, or Erect Inclining Decliny 
Plains, are thoſe Plans which 2 es Inclini vor Recldi, 
bu: do nat behold the Eaſt, Weſt, North, or South, Dire&tly, bur 
{werve or Decline more or leſs from them. a 

9. Polar Plains are Parallel to the Axis of the-World, and to 
the Meridians that cuts the Eaſt and Welt, or North and South 
points of the Horizon. & pak 

All theſe kinds of Plains have two Faces; the one betokding 
the North Pole with th2 ſame reſpect rnar the other bcholds the 
South Pole;except the EqumoCtaal Plain, which becauſe neither 
Pole is x alters hath but one Face : yet that ofie contains as 
many Hour lines as two other Faces. 

Theſe two Faces or Plains will receive juſt 24 hour-lines, for 
the 24 hour-lines of Day and Night : for ſo much as the one ſide 
or Face wanteth or exce=deth 12, the other fide ſhall /exther ex- 
ceed or want of 12. [ES 

Every Dyal Plain is parallel to the Hori.on of fome Countrey 
ar other of the Earth: therefore a Dyal made for any Horizon 
of the Exrth may be ſerto ſuch a 35a that it will ſhew you 
che Hour of the Day in your own Habitarion : at leaſt for fo long 
az the $11 continues upon that Plan, | f 

All Plains may bz aptly demonſtrared by the Globe, by ſet- 
ring ir correſpond2nt to all the Circles in Heaven, as by Prob. 2. 
oft1z {:cond Book: for if you imagine the Globe in that poſt 
£101 were preſt flat into the Plain of any Circle, tha:  Flar ſhall 

» repres 
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repreſent a Dyal plain; which ſhall be called after the name of 
that Circle it is preſt into. 
Thus 1f the Quad rant of Altitude be applyed to any: Cegrec of 
n | Azimutngand you imagine the Globe yyere preſt Bat to the edge 
of the 7G of Altitude,ſo much as that Azimuth declines 
k. from the Eaſt, Weit, North, or South, in the Horizon, ſo much 
t ſhall that flax on the Globe be {aid to Decline either from the 
Eaſt, Weſt, North, or South.Or if you imagine the Globe were 
preſt flat down evea with the Plain of the Horizon, that flat ſhall 
þ _— an Horizontal Plain ; becauſe as was ſaid before, the 
Plain lies in that Circle cal'd the Horizcn. 

The Style or Gnoman is that ſtraight wyer that caſts the ſha- 
dow upon the Hour of the Day:it is alwaies placed Parallel to. 
the Axis of the World. 

There are feveral waies to find the ſcituation of all Plains; but 
the readieſt and fpeedieſt is by a Clinatory. The Clinatory is 
made of a ſquare board, as A B C D,. of a good thickneſs, 2nd 
the larger the better; between two of the ſides 1s diſcribed on the 
Center A a Quadrant as E F divided into go equal parts or de- 
grees, which are figured with 10, 20, 30, to go; and rhen back 
again with the Complements of the ſame numbers to go : be- 

tween the Lintb and the two Semi-dizmeters 15 made a Round 

box, into which a Magnertical Needle is fitted 3 and a Card of 

the Sea Compaſls, divided rnto 4 Nineties, beginning their num- 

> rs at the Eatt, Weſt, North, and South points of the Compaſs, 

from which points the oppoſite ſides of the Clinatory receives 

their Names of Eaſt, Weſt,North,and South. Upon the Center A 

whereon the Quadrant was diſcribed is faſtned a Plumb-line, 

having a Plumbet of Lead or Braſs faſtned to, the end of 1t, 

which Plumb-line is of ſuch lengrh that the Plumber may fall 

juſt into the Grove G H below the Quedrant, which 1s for +thar 

.\ Purpoſe made of ſach a depth that the Plumbet may ride freely 

' withinit, withour ſtopping at the ſides of it. See the Figure 
amexed. | 

With this Clinatory you may examine the ſcituationof Plains. 

As if your Plain be Horizontal; it is Dire& : and then for the 

true ſcituating your Dyal you have only the true North and 

South line to find: which is done only by ſerting the CO_ 

flat down upon the Plain, and tnrning it towards the 11ght or left 

hand, till you can bring the North == of the Needle to hang: 

% : 
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jult over the Flower-Je-luce;for then if you drawaline by eitl.er 
of the f11es Parallel to the Needle, that line ſhall be a Nortl: nn 
South line, Burt herein reſpe& muſt be had to the Variation of 
the Compaſs 1n the Place you make your Dyal: for if the Ninth 
parnt of the Needle {werves from the North point of the World, 
then have you nat a true North and South line. Bur if in your 
Place there be no Variation of the North point of the Neelle 
from the North point of the World (as naw it happens here at 
£91.11) then the line drawn by the {ide of the Clinatory (us a- 

_ fareſa1d)ſhill be a true North and South line. 

Bat admit there be Variutiorn, Having by Prob. 19. of ihe 
third Book Foun the number of degrees of this Variatun to 
wards the Eaſt or Weſt, count rhe fame number of degrees !10n1 

the: 


Book V. Gnomonical Problemes. 


% ” 


iti. Mt. 


te ems —_ 


the North point in the Cardeither to the Eaſtwards or Weſt 
wards, and note th&degree in the Card terminating at that num- 
ber, for that degree ſhall be the North point ; and its oppoſite 
degree the South point : go. degrees from it either way ſhall be 
the Eaſt and Welt p ous. 

Therefore, whereas before you were direCted to turn the 
Clinatory till rhe North point of the Needle point to the Flow- 
er-de-luce on the Card, you muſt now turn (or move) the Clinas 
tory till rhe North point of the Needle hang juſt over the degree 
of Variation thus found;and then a line drawn as aforeſaid,by the 
fide of the Clinatory Parallel to the Needle ſhall be a North and 
South line, or (to ſpeak more properly) a Meridional line. 

You may find a Meridian line ſeveral other waies ; as firſt; 
If the Sun ſhine juſt at Neon, hold up a Plumb-line fo as the 
ſhadow of ir may fall upon your Plain; and that ſhadow ſhall be 
a Meridian line, | | 

Secondly, on the backſide the Clinatory diſcribe a Circle, and 
draw a line through the Center to both ſides the. Circumference; 
croſs this line with an other line at Rzght Angles in the Center, 
ſo ſhall the Circle be divided into four equal parts. 'Theſe four 
parts you muſt mark with Eaſt, Weſt, North, South; and divide 
each of them into 9o.degrees. In the Center of this Plain ere&t a 
ſtraight wyer perpendicularly: whett you would find a Meridian 
line examine by the tenth Prob. of the ſecond Book, the Ampli- 
tude of the Suns Riſing or Setting from the Eaſt or Welt points, 
and waiting the juſt Riſing or Setting that Day, turn the Inſtru- 
ment about till the ſhadow of the wyer falls upon the ſame de- 
gree from the Eaſt or Weſt the Amplitude is of, for then the 
North and South line in the Inſtrument will be the ſame with 
the North and South line in Heaven. | 

Thirdly by the Suns Azimuth : Find the Azimuth of the 
Sun by Prob. 22. of the ſecond Book : and at the ſame . ſtant 
rurn the Inſtrument till the ſhadow of the wyer fall upon the de- 
gree on the Inſtrument oppoſite tothe degree of the Suns Azi- 
mv1th, ſo ſhall the Meridional line of the Inſtrument agree with 


the Meridional1line in Heaven. 


You may the fame way work by the Azimuth of any Star: 
Oaly, whereas the ſhadow of the wyer ſhould fall upon-rh:2 op- 
pÞſite degree aforeſaid : Now you muſt place a Sight or Per- 
p=niicular upon that oppolite —_ and turf the an a 

out 
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” bouttill the wyer at the Center, the Sight in the oppclite degree 


of the Stars Azimuth, and the Star im Heayen, come into one 
ſtraight line, ſo ſhall the Meridian: line of the Inſtrument agree 
with the Meridional line in Heaven” - 

Fourthly,[t may be found by any Star,obſerved in tne Meridi- 
an, if two perpendiculars be erected in the Meridian line of your 
Inſtrument; for then by turning the Inſtrument till rhe two Per- 

ndiculars and the Star come ito a ſtraight line, the Meridian 
Fine of your Inſtrument will be the ſame with the Meridian line 
in Heaven. Sze more waies in Mr: Palmer on the Planiſphbear," 
Rook 4, Chap. 7.. | 

If your Plain either Recline or Incline, apply one of the ſides 
of your Cliuatory Parallel to one of the Semi-diameters of .the 

uadrant to the Plain, jn ſuch ſort that the Plumb-line hanging 
at iberty may fall upon the Circumterence of the Quadratn,. for 
then the number of degrees of the uadrant comprehended be- 
tween the {ide of the Quadrant Parallel to the Plain, and the 
Plumb-line ſhall be the-number of degrees of Reclination, if the 
Center of the Quadrant points: upwards; or Inclination, - if the 
Center points downwards. . . | | 

If your Reclining or Inclining Plain Decline, draw upon it a 
line Parallel tothe Horizon, which you may do by applying the 
back-ſide of the Clinatory,and raiſing or depreſling the Center.of 
the QuaJrant till the Plumb-line hang juſt ypon one of the Se- 


- mi-diameters, for then you may by the upper ſide of the Clinato- 


ry draw an Horizontal line if the Plain Incline, or by the. unJer 
ſide if it Reclane. Tf it neither Incline nor Recline, you may draw 
an Horizontal-line both by the upper and under ſides of the Cli- 
natory. Having drawn the Horizontal live, apply the North fide 
of the Clinatory to it, and if the Norta end of the Needle points: 
dire&ly towards the Plain, it is then a South Plain. If the North 
point of the Needle points _—_— from the plain, it is a North 
plain: but iF it points towards the Eaſt, its an Eaſt plain: if to- 
wards the Weſt a Weſt Plain. If it do not point diretly either 
Eaſt, Weſt, North, or South, then ſo many. degrees as the Needle 
declines fromany ef theſe four points to any of the other of theſe 
four points,ſo many degrees.is the Declination of the Plain,with 
reſpect (as aforeſaid, had'to the Variation of the Compaſs. | 
Or if you find the Azimuth of the Sun by its Altitude ob- 
ſerved juſt when its beames are coming on or going off = 
os lain 
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Plain, thar Azimuth ſhall be the Azimuth of your Play - 
Or you may erect a wyer Perpendicularly on your Plain, and 


wait till the ſhadow of that wyer comes to the Perpendicular 


with the Horizon, which you may examine by applying a 
Plumb-line to it, for then the ſhadow of the Plumb-line and the 
ſhadow of the Perpendicular will be if one: then taking' the Al. 
titude of the Sun.yolr may by Prob. 22. of the ſecond Book find 
its Azimuth, and thereby know in what Azimuth che*Plain of 
your Dyal lies:for the Azimuth your Plainlies.in 35 diſtant from 
the Azimuth of the Sunyuſt go. degrees. ee 
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How by one poſition fil Globe zo fud the diſtances of the 


Hour-lines o# af-mayner of Plains. 
—* Ou my have Meridian lines drawn from_Pole to Pole 
' "through every 15.'deg. of the EquirioCtial,' to Tepreſenr 
the Horary: motion of the Sun both gy Night; and 
when the Pole of the Glabe is Elevated to the Feight of 
the Pole in any Place and one of theſe Meridian lines be brought 


'- tothe Brazen Meridian,all the reſt of the Meridian lines ſhall 


cut any Circle which you intend ſhall repreſent the Plain of a 
Dyal inthe number of deg.onthe fame Circle that each reſpeCtive 
Hour-line is diſtant from the Noor-line point in the ſame Circle. 
Thus if you ſhould enquire the diſtance of the Hour-lines up- 
on an Horizontal Plain in Londons Latitude z The Pole of the 
Globe(ss aforeſaid)muſt be Eleyated 517 degrees and one of the 
Meridian lines (you-may chuſe the Vernal Colure)-be broughe 
to the Brazen Meridian, which being done, you are only to exa- 
mine in the Horizon (Becauſe it is an Horizontal Plan) at what 
diſtance from the Meridian (which in Horizontils is the Noon 
line) rhe ſeveral Meridians drawn on the Globe terſe the 
Horizon, for that diſtance in degrees ſhall be: the diſtance on a 
Circle divided into "> degrees that each reſpeCtive Hour-line 
muſt have from: the Meridian, or a Noor-line choſen in the-ſame 
Circle;and lines drawn from the Center of that Circle through 
thoſe degrees ſhall be the Hour-lines of an Horizontal Plain. 
IF it be an Erect Dire& Sourh Dyal you enquire after; Keep- 
_ 
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ing. the Globe in its former poſition,. apply the Quadrant of Alti- 
| tude to _ Zenuth,' and is love _— y the ER poat of the 
Horizon, for then(as was fhewed 1n the Prefac:)by 1imagumning rhe 
.» | Globe to be preft flat to.the graduated ph cage the Qndra of 
Altitude, rhat flat fhatl be a South Plain, and the number of de- 
grees the Meridians cuts i the -Quadrant of Altitude numbred 
from the Zenith downwards ſhalt be: the number of degrees 
thareach Hour line ſhall-be diſtant from the Meridia or Noon- 
line in a Cirdle of 363. degrees, and lines drawri from the Cen- 
ter of that Circle thyough taoſe deprees, ſhall be the Hour lines 
ob half the Day: the Hour lines for the other half of the Day are 
of the ſame diſtance from, the Noon-line, with theſe ; only they 
mult be placed-on»the other {ide'the Noon-ine. a 
| If your Plun be not Direct but declines Eaſt or, Weſt, you 
I muſt: number rhe: Declination. Eaftwards or Weſtwards re- 
fpectizelyin the-degeces ofthe Horizon and (the! Quadrant of 


Alritude 
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Altitude ſcrewed to the Zenith, ( as aforeſaid ) bring the low- 
er end of the Quadrant of Altitude to the ſaid degrees of Decli- 
nation, ar the number of degrees cut by rhe Meridians in-the 
Quadrant of Altitude — downwards, 1s the number of 

ees that the Hour-lines are diſtant from the Noon line in a 
Curele of 360. degrees: And lines drawn from the Center of 
that Circle through thoſe degrees be the Hour lines of half the 
Day. And if you turn about the Quadrant of Altitude upon the 
Zenith point till the lower end of it come to the degree of the 
Horizon te to the degree of Declination foiind before, the 
Meridian lines on the Globe (as before) ſhall cut the Quadrant 
of Altirude in the number of degrees (counted downward) that 
each Hour-line is diſtantfrom the other fide the Noow-line: And 
lines drawn from the Center of that Circle through thoſe degrees 
ſhill be the Hour-lines of the other half of the Day. 

If your Plain Decline and alſo Recline or Incline, you muſt 
uſe the Gnomonical Semi-Circle, diſcribed in Prob. 12. which 
mult be Eleyated on the Quadrant of Altitude when it is ſer to 
the Declination(as by the former Rule ) according to the comple» 
ment of Reclunation, or Inclination. But if your Plain be Direct, 
and Recline, or Incline, it muſt be ſer tothe Meridian, and the 
Meridians on the Globe ſhall cut that ' Semi-Circle in the num» 
ber of degrees counted from the Quadrant of Altitude,if the Plain 


* Declines,or from the Braſen Meridian, if it be Direct, that the 


ſeveral Hour-lines are diſtant from a line Perpendicular to an Ho» 
rizontal line in a Circle divided into 360 degrees: And lines drawn 
from the Center through thoſe degrees ſhall be the Hour-lines 
of ſuch Reclining or Inclining Plains. | 

If your Plain be an Eaſt or Weft;either DireCt or Declining;or 
an EquinoCtial Plain (for they are upon the martrer all one) you 
may better conceive how they are to be made, than make them 


 - by the Globe. Ani for the help of your fancy herein, rake Mr 


Blagrav:s conceit, who in his Book 6. Chap. 8. very properly 
demonſtrates the Rules for projecting Ne Hom ters on theſc 
Plains. He propoſes to take 12. wyers bowed into exact Cir- 
cles, all of equal Diameter, and ſet together at equal diſtance 
one from another in two oppoſite points, as in two Poles, and to 
have a ſtraight line to paſs from one Pole to another, as an Axis, 
Theſe 12. wyers ſhall repreſent 24. Meridional Semi-Circles; 
Orindeed they may repreſeat the —_ ir{df,contaning2 = 
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ing the Globe in its former poſition, apply the Quadrant of Alt 
tide to the Zenith, and 1ts lower end to the Eaſt point of the 
Horm.9n, for then(s was ſhewedA1n the Prefac:)Þþy imagining rhe 
Globe co be prel? Zia to the graduated edge of the Quadrant of 
Alrirude, rhat fat ſhall be a South Plain, and the number of de- 
grees tie Merichans cuts in the Quadrant of Altitude numbred 
from the Zemitiz downwards ſhall be the number of degrces 
that each Hour line ſhall be diſtant from the Meridian or Noon- 
line in a Circle of 369. de7rees, and lines drawn from the Cen- 
ter of rhat Circle through taoſe degrees, ſhall be the Hour lines 
of halt the Day: the Hour lines for the other half of the Day are 
of the ſame diſtonce from the Noon-line, with theſe ; only they 
mult be placed on the other fide the Noon-line. 

If your Pun be not Direct but declines Eaſt or Weſt, you 
muſt number the Declinatioa Eaftwards or Weſtwards | re- 
fpectively in r2e degrees of the Harizon and (the Quadrant of 
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Altitude {(Crewed to the Zenith, ( as aforeſaid ) bring the low- 
er end of the Quadrant of Altitude to the faid degrees of Decli- 
nation, ar] the number of degrees cut by rhe Meridians in the 
Quadrant of Altitude (numbred downwards, is the number of 
degrees that the Hour-lines are diſtant from the Noon line in a 
Circle of 360. degrees: And lines drawn from the Center of 
that Circle through thoſe degrees be the Hour lines of half the 
Day. And if you turn about the Quagrant of Altitude upcn the 
Zenith point till the lower end of it come to the degree of the 
Horizon oppoſite to the degree of Declination found before, the 
Meridian lines on the Globe (as before) ſhall cut the Quadrant 
of Altitude in the number of degrees (counted downward) that 
each Hour-line is diſtant: from the other fide the Noowline: And 
lines drawn from the Center of that Circle through thoſe degrees 
ſhill be the Hour-lines of the other half of the Day. 

If your Plain Decline and alſo Recline or Incline, you muſt 
ſe the Gnomonical Semi-Circle, diſcribed in Prob. 12. which 
muſt be Elevated on the Quadrant of Altitude when it is ſer to 
the Declination(as by the former Rule ) according to the comple» 
ment of Reclination, or Inclination. Burt if your Plain be Direct, 
and Recline, or Incline, i muſt be ſer to the Meridim, and the 
Meridians on the Globe ſhall cut that Semi-Circle in the num<- 
ber of degrees counted from the Quadrant of Altitude,if the Plain 
Declines,or from the Braſen'Meridian, if it be Direct, that the 
ſeveral Hour-lines are diſtant from a line Perpendicular to an Ho- 
rizontal line in a Circle divided into 260 degrees: And lines drawn 
from the Center through thoſe degrees ſhall be the Hour-lines 
of ſuch Reclining or Inclining Plains. 

If your Plain be an Eaſt or Weſt;either DireCt or Declining;or 
an EquinoCtial Plain (for they are upon the marter all one) you 
may b-tr2r conceive how they are to be made, than make them 
by the Globe. And for the help of your fancy herein, take My 
Blazrav:s conceit, who in his Book 6. Chap. 8. very properly 
demonſtrates the Rules for proje&ting the 'Hour-lines on theſe 
Plains. He propoſes to take 12. wyers bowed into exact Cir- 
cles, all of equal Diameter, and ſet together at equal diſtance 
one from another in two oppoſite points, as 1 two Poles, and to 
have a ſtraight line to paſs from one Pole to another, as an Axis, 
Theſe 12. wyers ſhall repreſent 24. Meridtonal Semi-Circles; 
Orindeed they may repreſent the Globe itſelf,contaning 24. Me- 
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ven, and bring one of theſe 
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ridional Semi-Circles to be z 
diſcribed on the Globe, as 
aforeſaid ; And 1f you place 
the Horizon of the Globe 
Horizontal, and the North 
and South pionts of the 
Globe towards the. North | 
and Sout'1 points in Hea-| 


Wyer Meridians dire&ly 
under the Brazen Meridian, 
and the Axis of this Wyer- 
Globe in the Plain of thel....z 
Horizon, and faſten a Thred 
in the middle of the Axis, 
that thred drawn from the 
middle of the Axis by eve- 
ry one of theſe wyers ſhall, 
if prolonged till it touch an ** 9. acpeacenvetotuetiecetiuaticodozernt nent 
Eatt and Weſt line drawn | 
directly under or over the 
points Zenith or Nadir ', &E 
2INt out on that Eaſt and ....g............. "nds Cot LA 5 

Weſt line the diſtances of | | Ne 
each Hour-line from the 12 | | ' 3 
a clock line; andlines drawn at Right angles gen, wh Eaſt 
and W eft line, ſhall be-che Hour-line gs of an Eaſt or Weſt Plain, 
or of an EquinoCtial Plain, | | as 

The moving this thred from wyer to wyer repreſents the mo- - 
tion of the'Sun, which as ir paſſes over all the Meridians cauſes 
the ſhadow of "that Meridional Semiccircle which- it is dire&tly 
over, and the Axis, and the Meridional Semi-circle diredtly op- 
polite to the-upper Meridioral Serdi=circle to fall all- into one 
ſtraight line : and upon what point in the Eaſt and Weſt line 
(mentioned before) that ſhadow-line ſhall fall is marked out by | 
the application of the thred as-aforeſaid':. andis an Hour-line on 
-any of the forefaid Plains. - _ "= | 

If you underſtand this Probleme rightly, you already know 
how to draw the Hour-lines upon all manner of Plains, and need 


80-further Inſtruftions;yet partly fearing a young Student ſhould 
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not clearly underſtand theſe Rules, and partly doubringyfbecauſe 


other Authors have been more Copious upon this SubJAlE ) that [ 
ſhould be cenſured to be too ſparingof my pairs, if I ſhould lights 
ly touch loeminent aDo&rine as Dyalling is: Therefore I ſhall 
more diſtin&ly handle Dyalling by the Globe, according to the 
way or Method that other Authors have uſed, and that after ſo 
plau amanner as poſſible my Genius can devile. 


PROB. IL 


To make an EquinoCtial Dyal. 


Iſcribe aCircle, ona ſquere Board or Plain, as BC E D 
and through A the Center thereof draw a ſtraight line 
Parallel to one of the fides,asB E;Crols that ſtraight line 
with another ſtraight line as C D at Right Angles: ſoſhall 


| theCircle be divided into 4. equal parts. Divide each of theſe 


four equal parts ro go. degrees; as in the Figure. This Circle, 
ſhall repreſent the Horizon. | 
Erect awyer exactly perpendicular to the Center of the Plain 
and that wyer ſhall be the Gnomon or Scyle of the Dyal. | 
Then Elevate one of the Poles of your Globe intothe Zenith, 
and bring the I" Colure to the Meridian. And becauſe 
inevery hours Time 15. degreesof the Equator paſſes through 
the Meridian in Heaven;therefore turn the Globe till 15 degrees 
of the Equator paſſes through the Meridian of your Globe;ſoſhall 
the Colure pals by 15. degrees of rhe Horizon alfo. Therefore 
from the Center of your Plain draw ſtraight lines through 
15. degrees ' from one of the Semidiameters both waies :-- 
and thoſe ſtraight lines ſhall be two Hour-lines. "Then turn the 
Globetill 15. degrees more of the Equator paſs through the Me- 


ridian, and you will find,os before, the Colure pals by 15. degrees _ 
more of the Horizorm: therefore on your Plain number 15. de- 


orees further beyond both the former lines, and from the Center 
draw ſtraight lines through both thoſe 15. degrees, and they 
ſhall be two Hour lines more. For all the other Hour lines turn 
the Globe rifl 15; degrees of the Equator at a time-paſs —_— 
the Meridian » as before, and you will find that for .every 15. de-- 
grees of the Equator that paſſes througa the Meridian,the Colure _ 
will paſs through 15. degrees of the Horizon: therefore thoſe. 

oY © | Hour 
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Hour liggs mſt be drawn from the Center according to the ſuc» 
celſim WEvery 15. degrees#n your Plain. Having drawn the 
Hour lines, yon may ſet figures on them, beginning to number 
your Hour lines from one of the Diamerers, marking it with XII, 
and the next Hour line to the left hand with and the nextI;the 
next III, &c to XIkand begin again with I, Il, Il, &c. will you 
come to the other XI, where you began : and then your Dyal 
s finiſhed. See the Figure. 


Thus an Univerſal, Dyal and ſerves in alt Latitudes: there- 
fore when youplace it you muſt ſet'one of the XIls downwards,. 
and rhe Axis Parallelto the Axis of the world. 

But notes. Both faces of this Dyal ought to be divided, and 
the Gnoman muſt appear no both ſides like the ſtick: in a. whirli- 
rr children ufc; or elſe you muſt rurn it uplide down, fo. 

$ the Sun pelerthe Equinottial, _ 
h > OP; 
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PROB: IIlT. 
To make an Horizontal Dyal. 


Iſcribe a Circle on your Plain, as C B D E,and through 
3 the Center A of that Circle draw a Meridian (or twelve 
| 'a clock line) asB E,; croſs that line at Right angles 
with another line as C D; fo ſhall your Circle be divided 
;mofour equal parts: Divide each of rhele four parts into go. -.de- 
grees; ſo ſhall the whole bedivided into 360. Theſe 366 degrees 
repreſent the 360 _ of the Horizon, which a Meridian line 
drawn through the place of the Sun runs through in every 24. 
Hours: The motion of which Meridian line through the degrees 
of the Horizon 1s Regular ina Parallel Sphear; for in equal Time 
it moves an. equal Space throughout the whole. Circle, viz. it 
will paſs through 15; degrees of the: Horizon in one Hours time, 
(or winch wall onz)whiles 15 degrgesof the Equator paſſes through 
the Meridian; as was: ſhewed inthe laſts Probleme: Bur in an 
Oblique Sphear irs motion through:rhe Horizon 45 Irregular, and 
that more or leſs according to the more or - leſs Obliquity of the 
Sphear: for far Northwards or Southwards you may ſee this 
Meridian line paſs through 4o, 50, yea 60: degrees of the 
Horizon im one Hours time viz. whiles 15. degrees of- the E. 
quator paſſes through the Meridian : but in an other Hours 
rime you will ſcarce have 4. or 5. degrees pals rhroughthe 
Horizon whiles 15.. degrees of the: Equator paſſes through lie 
Meridian; | 4M 
But that you may know-the motion of the Sun. (repreſented 
by this: Meridian lins: )through the Horizon in all Latirudes ; E- 
levate the Pole-to the Kfgvation of your Place, and chuſe inſtead: 
of a Meridianline drawnthrough the Place of the Sun the Ver- 
nal Colure- to be your Meridian line; berth becauſe 3t is moſt 
village, and becauſe from-thence the degrees of rhe Equator are 
begunto be numbred, ſo. that whatſoever decimal degree of 
the Equator you lighron atthe Meridian, or elſe where you 
will find its number from that Colure already ſet down to your 
hand, without either adding to or ſubſtraQting from it. Bring 
this:Colure therefore to the Meridian, and | thie Index © of thne- 
Hour Circle to 12. in the: Hour Circle. Thea-rturn the Globe 


- — 
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Weſtwards » and ſo oft as 15 degrees of the Equator paſſes 
through the Meridian, ſo oft you muſt examine what degree of 
the Horizon the Vernal Colure cuts; and thoſe degrees and mi- 
nures {o cut by the Vernal Colure muſt be found in the Curcle 
C B DE, beginning your account or reckoning at B towards 
D, andanarckt with pricks : — which pricks you-mult 
draw lines from the Center A, and thole lines ſhall be the Hour 
linzs after noon. Then bring the Colure to the Meridian again 
to find the fore noon Hour lines, and turn the Globe Eaſtwards, 
and ſo oftas 15 degrees of the Equator paſles through the Me- 
ridian,ſo oft you muſt examine what degrees of the Horizon the 
Vernal Colourecuts ; and thoſe degre$s and minutes ſo cut b 
the Vernal Colure muſt be found inthe Circle CBD E, be. 
ginning your reckoning from B towards C, and markt with 
pricks : through which pricks you muſt draw lines from the 
Center A, and thoſe lines ſhall be the fore noon hour lines. 

Theſe hour lines muſt be markt fromthe Meridian line, viz. 
the line A B, which 1s the 12 a clock live towards D, with I, II, 
LIL, &c. till you have numbre'to the Hour of Sun ſet (found by 
Prob.7. of the ſecond Book) the longeſt Day, and from the 
Meridian line towards C with X I, X,I X, &c. till you have 
numbred toSun riling the longeſt Day. 

The Style muſt be placed in the Center, and elevated ſo many 

degrees above the Plain, as the Poſe is elevated above the Hori 
Zon of the Place. | 


a# Example of the whole. 


I would make an. Horizontal Dyal for Londons Latitude : 
Therefore elevate the North Pole 51 ! degrees above the Hori- 
Zon,and bring the Vernal Colure to the Jn the Index 
of the Hour-circle to 12 on the Hour-circle | 
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_ any 2| deg. of the uy; © f s( 4: a 
Veſtwards , /3 \tor paſs through// 38. IF - 4 
ill the In-\4/the Meri har; 1 4 16 from the Meridian. 
dex points }5\ finl the Cater 5 6 | 
Lo . {(6/ cutthe Hori. in\go. 
.. -- Dheſeare the diſtances of the Honr lines from Noon nll 6 at 
Night: and to-theſe diftances on the Plain (coun'ing from B ro- 
« A. ee; © 4» wards 


And turning /1 | a clock : ortill 15 IT. 40 
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wards D,:) Imake pricks ; and from the Ce meer 1 draw: lires © 


through theſe pricks; and theſe lines are the bour-lines from 12 
to 6 Afternoon. But the Sun in the longeſt Day ſhines till paſt 8 
at Night, as-you may find by. Prob. 48. of the ſecond Bock; 
therefore here wants rhe two Rraing hour-lines; which though 


. they . may be foundafter the ſame way I found the former, (viz. 


by continuing the turning the Globe Weſtwards ) yet that, I 
may the ſooner Mihage my work to the Plain, I court the number 
of degrees betweEfthe 7 a clock line and the 5 aclockline in the 
circle on the Plam; for the ſame number of degrees counted from 
D towards E is the diſtance of the 7 a clock hour-line frem the 6 
a clock hour-line; and the number of degrees contained between 
the 6 a clock hour-line end the 4. a clock hour-line 15 the diſtance 


_ of the 8a clock hour-line from the 6 aclock hour-line, 
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Or F-need not draw the 7 and 8 a clock hour-lines, till I bave 


drawn the fore noon hour-lines : for then by laying the ed 5 = A 
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Do — 


Ruler (that will reach h the oppoſite fide of the Plane)to 
the — 7 anJ8 a clock hour lines, I may by the {ide of rhat 
Ruler draw lines from the Center through the oppolite fide of the 


© Plain, and' thoſe lines ſhall be the 7 and 8 a-clock Hour lines 


Afternoon. - 
Having thus all the Afternoon Hour lines, I bring the Vernal 
Colure to the Meridian again ; fo ſhall the Index again: point to 
12. Therefore as before L turned the Glolgfifi eftwards, {o now 


11a clock, or till 15/11. 40 "I 
—_— : 10 (deg. of the Eur 24. 15.) © 
Eaſtwards, '\ 9 (tor paſs through) 38. :4.\c _ __ 
nll the In- | 8\the dharkdion, I\ 53. 36 from the Meridian 
dex pounts . 7 find the Colure 71.:.6 

to 6, cut the Horiz. in go. 


Thele are the diſtances of the Hour lines from Noon to 6 a 
clock in the Morning ; and theſe diſtancesI ſeek in the Circle of 
the Plain (coungmng from the Noon line B towards C) and mark 
them with pricks; through which pricks{as before) Idraw Ines 
from the Center to the outſide the Plain : and thoſe Lnes ſhall 


- be the Hour lines. , 


Or;having the diſtance of all the Afternoon Hour lines, I have 
alſo the diſtance of all the forenoon Hour ligggfrom rhe Meridi- 
an; as you may ſee by comparing the two Tormer Tables : For 
the 1 aclock Hour line Afternoon is equidiſtant from the Mer 
dian or Noon line with the 11 a clock Hour line before Noon, 
viz. they are both 11 degrees 40 minutes diſtant from the Noon 
line, and the z a clock hourline after noon is from the Noon line 
equidiſtant with the 10 a clock hour-line before:noon ; for rhey 
are both 2.4. deg. 15 minutes diſtant from the Meridian or Noon 
line: and ſoall the other Moming Hour lines are diſtant from the 
Noon line by the ſame Ipace that the ſame number of After noog 
Hour lines(told from the Meridian on the contrary {ide the Noon 
line) are dittant from the Meridian. | 

Whence it follows, that ſince(as aforeſaid)the ſame number of 
Hour lines after 6 at Nighrt,and before 6 in the Morning have 

the fame diſtance from the 6 a clock line that the ſame number 
of Hour lines before 6 at Night and after 6 in the Morning have 
fromthe 6 aclock lin2; an ſince. the ſame number of ous 
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lines before noon are equidiſtantfrom the Meridian or Noon line 
by the ſame ſpace of degrees that the ſame number of Hour lines 
Afternoon are; Ir follows ([ ſay) that having found the diſtance 
of the ſix Hour lines either before or after Noon, you have alſo 
given the diſtance of all the other Hour lines. 

If you will have the halt Hour lines placed on your Dyal,you 
muſt turn the Globe till the Index points to every half Hour in 
the Hour Circle,as well as to the whole, and examine the degrees 
of the Horzion cut by the Vernal Colure, as you did for the 
whole Hours; and in like manner transfer them to your Plain. 

Having thus drawn all the Hour lines I count from the Noone 
line 515. degrees, the Elevation of the Pole here at London, and 
from the Center A Idraw a ſtraight line, as A F through theſe 
51% degrees for the Gnomon or Style, and prolong it to the far- 
thelt extent of the Plain: From this Gnomon or Style 1 ler fall a 
Perpendicular upon the Noon line as F G: {this Perpendicular is 
called the Subſtile) and this Perpendicular and its Baſe (which 
15 the Noon line) and Hypothenuſa (which is the Gnomon( ſhall 


| make a Triangle , which being ere&ted upon the Baſe, ſo as the 


Subſtile may ſtand Perpendicular to the Plain, the Hypothenuſa 
AF ſhall be the Gnomon, and be Parallel to the Axis of the 
world; and caſt a ſhadow upon the Hour of the Day. 


PRO B. IIII. 
To make an Ereft Dire South Dyal. 


Raw on your Plain an Horizontal line as C A D, as was 
ſhewed in the Preface : in the middle of this line (as at A ) 
diſcribe as on a Center the Semi Circle C B D: from the Cen- 
ter A ler fall aPerpendicular, which ſhall divide the Semi Circle 
into two'Quadrants each of which Quadrants you muſt divide 
into go degrees. Then ReQthe the Globe, Quadrant of Alti- 


'tude, Colure and Hour Index: thus, Elevate the Pole of the 


Globe to the Latitude of your Place, and ſcrew the Quadrant of 
Altitude to the Zenith, 'Then bring the Vernal Colure to. the 
Meridian, and the Index of the Hour Circle to the Hour of 12 in 
the Hour Circle; ſo ſhall'your Globe, Quadrant of Alritude, Co- 
lure, and:Hour Index be ReQtified. And thus you muſt alwaies 


ReRike them for the making of moſt ſorts of Dyals by the 
X Globe 
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Globe. Then to make an Erect Dire& South Dyal, Bring the 


lower end of the Quadrant of Altitude to the Weſt point of the 
Horizon ; And turnthe Globe Weſtwards till the-InJex points 
tro all the Hours Afternoon ; andexamine in what numbers of 
degrees from the Zenith the Colure cuts the Quadrant of Alti- 
tude when the Index points to each Hour : for a line drawn from 
tae Center A through the ſame number of degrees reckoned 
from the Perpendicular A B (winch is the 12 a clock line)to- 
wars D oa the Plain, ſhall be the ſame Hour lines the Index 
P21nN*s AL. : 

"Thus in our Latitude, v1z. 51 ; degrees the Vernal Colure 
being broughttothe Meridianand the Index to 12, ; 


If you turn the /1 \a clock; or till 15 / 9.18 

Globe Wett-( 2 deg. of the Equa- 9-15} | 
wards, till the \ tor paſs through ) 32. 5 (counted from the 
Index points / 4 \the Meridian, the \ 48. © Zenith, 

to 5 |Colure will cut| 67. 4. | 
\6 fheQuadofAltin\ go. / 


Ani theſe are the diſtances of the after noon Hour lines;which 
you uſt transfer to the Ealt fide of your Plain, vir. frem B to- 
wards D ; and draw bnesfrom the Center A through theſe di- 
ſtances; and theſe lines ſhall be your After noon Hour lines. 

Nore (once for all) whenthe Colure goes off that Circle you 
examinethe Hour diſtances 1, rhe Sun will ſhine no longer upon 
tur Plain ; As in this example, the Colure goes off the Qua- 
drant of Altinude at 6 a clock, therefore the Sun will not ſhine 
longer then till 6 a clock upon this Plain. 

The Hour lines before Noon have the {ame diſtance from the 
Meridian that the After noon Hour lines have,as was ſhewed in 
th? lat Probleme : Only they muſt be counted from B towards 
C, and drawn on the WA nd; the Noon line. 


O rherwile: 


You may reduce all Verticals into Horizontals; if you elevate 
the Pole of the Globe to the Complement of the Latitude of 
your Place, and bring the Vernal Colure to the. Meridjan under 
the Horiz.5n, and the Index of the Hour Circle to 12; and turn- 
the 
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the. Globe Weſtwards, for as rhe Index paſſes through every 
Hour onthe Hour Circle, the Colure ſhews in the Horizon the 
diſtance of the ſeveral Afternoon Hour lines from the Meridian 
or 12 aclock line, in the Circle on your Plain, numbred trom B 
to D: and lines drawnfrom the Center through theſe diſtances on 
your Plain ſhall be the Afrer noon Hour lines of your Dyal. 


Example. 


Londons Latitede is 512 degrees, Its Complement to go. is . 
281. Therefore elevate the Pole 38 ! degrees above the Hori- 
zon, and bring the Vernal Colure to the Meridian under the 
Horizon, and the Index of the Hour curcle to 12 on the Hour 


from the interſ{e&t1- 
on of the Meridian 
\and the Horizon: 25 


Turning 7/1 - aclock :ortill 15 ( 9. 18 
the Globe \z deg. of the Equa- 19, wo 
Weſtwards , }3 \tor paſs through / OS 
till the In-\,4/the Meriden; I\g8. o/: rg enaee” 
dex poants ml find the Colure /67. o bl WOE 
bs (6/ cut the Horiz, in \go. ah | 

And theſe are the diſtances of the 6 Hour lines from the 
Meridian ; As you may ſee 1n this Figure. 


*JC 


_W 
o 


2 


By rhis Example you may ſee it 1s eafie toreduce Verticals into 
Hor1.ontals : and Horizontals into Verticals: for this Erect Di- 
re&t South Dyal is an Horizontal Dyal ro thoſe People that Inha- 
bite 9o deg. from vs, viz in the' South Latitude ot 38; degrees. 

Then make a Triangle , whereof the Noon line ſhall be 

"' | | Baſe : 


I" 
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Baſe : from it count the complement of the Poles Elevation, viz. 
g8 ! degrees, and through them draw the line A F, from the cen- 
ter A which ſhall be the Hypotenuſa; Then let fall a Perpendicu- 
tar upon the Noon line A B, ſo 1s your Triangle made. If this 
Triangle be ereCted perpendicularly uponthe Baſe or Noon line, 
the Hypothenuſa AF ſhall ſtand _ to the Azis of the 
World, and caſt a ſhadow upon the Hour of the Day. 


PROB. V. 
To make an Ereft Dire North Dyal. 


F the Ere& Dire& South Dyal were turned towards the 
North, and the line C A D were turned downwards , and 
the line marked with 7 be now marked with 5, and the line 
8 with 4,and the line 5 with 7, and the line 4. with 8, then 

haveyou of it a North EreCt Dire& Dyal. 

All the other Hour lines m this Dyal are uſeleſs, becauſe the 
Sn inour Latitude ſhines on a North Face the longeſt Day only 
beforc 6 inthe Morning) and after 6 at Night. 


PROB. VI. 


To make an Ered Dire Eaſt Dyal. 


Heſe ſorts of Dyals may bettey be demonſtrated than 
: made by the Globe; unlcſs' the Axis of your Globe 
were acceſſible, as in the Wyer-Globe, ſpecified in 
Prob. 1. Therefore when you would make an Laſt or 

Weſt Dyal, or a Polar Dyal, 7 
Provide a ſquare board, as ABCD, draw the ſtraight 
line ef upon it parallel to the fides A C, and BD, and juſt 
in the middle between them : Croſs this- ſtraight line at 
Riget Angles with another ſtraight line,as g þ, quite through the 

ord” | 

Upon this Board with a little Pitch or Wax faſten the Semi- 
Circle of Poſition;ſo as both the Poles thereof may ly m the line 
£ h, andthemiddle of the Semi-Circle marked oo may ly upon 
the line c f; ſo ſball ;be the Center of the Semi-circle of Poſition, 
: In 


P — @@Q 3 


or Or 
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In this Center make a fmal hole through the Board fit to receive 
a Wyeror a Nail: So may you with the Circle of Poſition 
thus fitted, and the fide C D applyed to aline of Contingence ele- 
vated tothe heigrh of the EquinoCtial,draw lines frem the Cen- 
ter through every 15 degrees of the Circle of Poſition, -and by 
continuing them anterſeCt the line of Contingence in the points 
from whence the Hour lines of an Eaſt or Weſt Dyal is to be 
drawn. | 


Example. 


1 would make an Erect Direct Eaſt Dyal for Londons Lati- 
tude. Therefore I faſten a Plumb-line a little above the place 


7 


a 
o- 


on the wall where I intend to make my Dyal, and wait till it 
hangs quietly before the Wall: then if the line be rubbed with 
Challe (like a Carpenters line) I may by holding the Plumber 
end cloſe to the Wall; and ſtaining it pretty tif, ſtrike with it a 


| X3 ſtraight 


AE a 
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ſtraight line as Carpenters do. This line ſhall be. a Perpendicu- 
lar E F : I chule a convenient point in this Perpendicular, as 
at G, for a Center: waereon I diſcribe an occult Arch as H I: 
rais Arch mult contain the number of degrees of the Elevation 
of the Equinoctial counted between H and I, (which in our Lz- 
ticude 38 38 3,) Therefore in a Quadrant of the {fame Radius with 
the occult Arch I meaſure 38 ; degrees, and ſet them off in the 
Plun from H in the Perpendicular ro I: Then from T to the 
Ccnrer G ja the Perpendicular, I draw the prickt line I G, and 
{13 linz ſhall repreſent the- Axis of the World: I croſs this 
Axizxt Rignt Angles with the line G K, and draw it from G to 
R.fo lag asT poſſibly can: this line ſhall be the Contingent-line. 
Ltinla convenient plzce in this Contingent line, as at VT, to 
winci I anply tae {ile 07 the BoardC e D, ſo as that the point e 
may ly j.ilt upon VI in the Contingent line; and having a thred 
Filn2d inthe: Center of the Semr-Circle of Poſition, If draw that 
txred frraignt over the firſt 15 degrees of the Curcle of Poſition, 
nimbred fr2m otowarids 5,11 where tie thred cuts the Contin- 
cent linz Imyte a muk; for that mark ſhall be-the mark for the 
7 a clock line. From thenceI remove the thred to. 3o. degrees 
of the Sem+-Curcle, anddraw it through the Contingent line, and' 
where 1t C:1t5t12 Contingent line there ſhall be the mark for the 
6 acl cx lie. From thence I removethe thred to 45. degrees 
&65 t12Semi-Ciicle and draw it through the Contingent line, and 
wire it cutz the Comtiarzent Line there ſhall be the mark for the 
9 aclock line. From thence mn like manner remove the thred to 
Go. an175. an waerethe tared cuts the Contingent line ſhall 
be the muck for 1o and 11 a clock lines; The 12 a clock line 
cann2t be drawn on this Plain, as you may ſce, if you apply the 
t wel r2 90 degrezs, for though you ſhould draw it out never ſo 
Far yet would 1: never touch the Contingent line, becauſe it js 
Parylel corne line g hand lines Parallel never meet. 

Bur b-caufe in our Latitade the Sun Riſes before 4. in the 
Mmninnytnerefore two Horr lines are yet wanting viz.5 and 4, 
waich I may find either by applying the thred firſt to 75, and 
n2x* to Jo degrees from o towards g in the Semi-Circle, and fo 
muking wiereit cuts the Contingent line, as before: Or elſe by 
trawferring the diſtance of the ſame number of Hour lines from 
£12 6:2 clack line already drawn on the fide e h, to the {ide e [3 
25 1n Prob. 2. of thiz Book is more tully ſhewed. 

Having 
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PROB. VIE. 
To make an Erett Dire Weſt Dyal. 


N Ere& Dire&t Weſt Dy: is the ſame in all reſpe&ts 
with an Erect Direct Eaſt Dyal ; Only as the Eaſt 


Thews the Fore-noon Hours;the Weſt ſhewsthe Aﬀer- 
noon Hours. 

Thus if you ſhould draw the Eaſt Dyal on any tranſparent 
Plain, as on Glaſs, Horn, or anoyled man on the one ſide will 
appear an Eaſt Dya), and on the other a Weſt. Only the Figures 
(as was ſaid before) muſt be changed; for that which in the Eaſt 
Dyal is 11, inthe Weſt muſt be x : that which 1n the Eaſt Dyat 
15 10, in the Weſt muſt be 2 : that which in the Eaſt Dyalis 9, in 
the W eſt mult be 3. &c, £ 


PROB. VIII. 
To make a Polar Dyal.. 


lar Dyals are Horizontal Dyals under the Equinoctial : 
They are of the ſame kind with Eaſt and Weſt Dyals ; On- 
ly whereas Baſt and Weſt Dyals have but the Hour lines of half 
the longeſt day diſcribed on them, theſe have all the Hour lines 


of © 


4 


he ... 
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of the'whole Day; and are marked on both ſides the Noon line: 
as in the following Figure. . | 

The Style of this Dyal muſt ſtand over the Noon line, 
Parallel to the Plain ; for then itwill alſo be parallel tothe Axis 


| > VEG 
«<a 'L | | 


WE 


[ramponem: 


— — . ] 
of the World : and its heigth above the Plain muſt be the di- 
ſtance between the Center s of the Semi-Circle and the point in 
the Contingent line cut by the Noon-line. But I have inſerted the 
Figure, which alone is ſufficient inftruCtions. 


PROFB. IX. 


To make Erett South Dyals, Declining Eaftwards or 
Weſtwards. 


Raw on your Plain an Horizontal line, and on it diſcribe a 
Semi-circle, as you were taught in Prob. 
Then Re&ifie the Globe, Quadrant of Altitude, Colure,and 
Hour-Iadex , asby the fame Probleme/: and bring the lower 
endof the Quadrant of Altitude to rhe degree of Decl1nation from 
the North point in the Horizon Eaftwards or Weſtwards; for 
then the Quadrant of Altitude ſhall repreſent a Plaindeclining 
from rhe North Eaſtwards, or Weſtwards accordingly. Then 
turn the Globe Eatwards, till the Index of the Hour-circle 
points to all the Hours before. Noon, and examine in what 
number of degrees from the Zenith rh} Colure cuts the 
-Aadrant -of Altitude, waen the Index pbints to-each Hour , 


For a line drawa from the Center A through the ſame num- 
ber 
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ber ot degr ces reckoned from the Perpendicular A B, which is 
the 12. aclock line towards C on the Plain, ſhall be the ſame 
Hour-linesthe Index points at. 


Example. 4 


I would make an Erect Dyal declining frem the North to- 
wards the Ealt 63. degrees : The Globe, Quadrant of Ajtirude, 
Vernal Colure, and Howr-Index Rectified, as before, 1 bring the 
lower end of the Quadrant of Altitude to 63. degrees counted 
from the North point of the Hor:zon' towards the Eaſt : Then 


IT) aclock, ortill 15. ( 9.43 
I turn the |10{ deg, of the Equa- ; 19. © 
Globe Eaſt. / 9\ tor paſs through / 25. 57 
wards till { 8} the Meridizn, and { 25 10 \ counted from 
the Index \a fnd the Colure \ 45. 56 / the Zenith. 
pointsto / 6\ cat the Quadrant ,60. 15| 
( 5) of Altiudein (79. 45 


And theſe. are the diſtances of the Fore-noon Hour-lines, 
which I ſeek in the Welt fide of the Plain, viz. from B towards 
C; and through theſe diſtances I draw lines from the Center,and 
theſe lines ſhall be the Fore-noon Hour-lincs. 

'Now herein 1s a difference between Declining Dyals, and Di- 
rect Dyals : For having found the giſtances of the Hourslinesfor 
one half of the Day, be it either for Before Noon or After Noon 
ina Direct Dyal,you havealſo found the diſtances for the other 
half Day; becauſe, as was ſaid Prob. 3. Equal number of Hours 
have equal diſtance from the Noon line : But in Declining Dy- 
als it is not ſo : Becauſe the Sun remaining longer upon that fie 
of the Plain which it declines to, then 1t doth upon the contrary 
fide, there will be a greater mimber of Hour lines upon 1t,and by 


conſequence the diſtance of the Hour lines leſs than on the con- 


trary {ide of the Plain. 
Therefore for findingthe After Noon Hour lines] turn about 


_ the Quadranr of Altitude upon the Zenith point till the lower 


end of it come to the degree of the Horizon cppoſite to that de- 
gree of Declination, that the Quadrant of Altitude was pl:ced at 


when I ſought the Fore Noon Hour lines, iz. to 63. —_—_ 
| counte 


_—_— 
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, turning the 4 x : clock, or till 15. deg. of | 11.20 


counted from the South towards the Weſt and bring the Vernal 
Colure again to the MerMlian, and the Index (as before) to 12, 
Then, 


Weſtwards till} 2 \Equator paſs through the Me-| 26. 47: \counted fron 


the Index points\ 3 /ridian,l findrhe Colure cut the\ 49.20 -/the Zenith, 
4 jquadrant of Altitude, 75.52 


And theſe are the diſtances of the After Noon Hour lines; 
which diſtances I ſeek in rhe Eaſt fide of the Plain, viz. from B 
towards D (as, before) and ſo drawing lines from the Center A 
through theſe diſtances, I have all the Afternoon Hour lines alfo 
drawn onmy Plain. : 

You may note, that this Plain 1s capable to receive no more 
Hour lines After noon then 4. for when the Colure goes off the 
Quadrant of Altitude, the Sun goes off theſe kind of Plains. 

_ Totheſe Hour lines ſet their numberg,as you may ſee inthe 
Figure. 

Then to find both the diſtances of the Subſtyler line from the 
7:2 aclock line, and the Elevation of the Style above the Plain, 
Bring the Colure to the number of degrees of the Plains Decli- 
nati9n,Counted in the Horizon from the South point to the 
Eaſt point, and the Quadrant of Altitude to the degrees of the 
Plains Declination,counted in the Horizon from the North point 
towards the Eaſt, ſoſhall the Quadrant of Altitude and the Co- 
ture cut each other at Right Angles ; and the number of degrees 
comprehended between the Colure and the Zenith in the Quz 
drant of Alcitude, ſhall bethe number of degrees between the 
Subſtyler line andthe 12. a clock line, which in this Example is 
19.Jegrees 45 minutes: And the number of degrees comprehend. 
ed between the Quagrant of Altitude and the Pole, counted in 
r1e Colure, ſhall be the number of degrees that the Styl&1s to be 
Elevared above the Plain; waich i this Example 1s 33. degrees 
40 minutes. \W herefyre for the diſtance of the Subſtyler line from 
the 12 aclock line, I count in the Circle from the 12 a clock line 
in the contrary {ide of the Plain, viz. in the Welt fide, (becauſe 
t7e Pliin d-clines towards the Eſt) 19 degrees 45. minutes,as at 
D, :m4 through that number of degrees: and minutes frem the 
Center A, Idrawthe live A G, which ſhall be the Subſtyler 
Ins: An\itrom theSbſtylerline (cicher way)I nvmber 23. de- 
grees 40 minutes, the Elezvatica of the'Style above the Plain,and 


through 
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through thoſe degrees and minutes I draw from the Center A, 
theline AF, for the Styleor Gnomon; Then let fall the Per- 
pendicukar F G upon the Subſtyle A G : $o is there a Triangle 
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made, which if it be ereCted Perpendicular upon the Subſtyle A 
G, the Style A F ſhall be Parallel tothe Axis of the World, and 
calt a hadow upon the Hour of the Day. 

Here you may ſee that in Declining Dyals the Style doth not 
ſtand at the ſame Elevation above the Pl:an, that ir doth in Erect 
Direct Dyals; neither doth it ſtand over the 12 a clockline; but 
{werves from it towards the Quarter of Declination. 


PROB. X. 


To make a South Erett Dyal, Declining Eaftwards or 
Weſtwards. 


1 S is Prob. 5. an Ere& Dire& North Dyal hath the ſame 


Delineation that an Ere& Direct Sourh Dyal hath, and 
differs only in the placing the Figures of the Hour 
lines: So a South Erect Dyal that declines Eaſtwards, 
or Weſtwards,differs from a North Erect Dyal that Declines 
Eaſtward, or Weſtwards, the ſame number of degrees, only in 
placing the Hour lines at the ſame diſtance on the contrary fide of 
thePlan, and by tranſpoſmg the Figures of 11 for 1: 10 for 2:9 


for 3- &c. 7 
Thus, if you draw upon Glaſs, Horn, or an Oyled Paper, the 


North Dyal Declining Ealtwards, » in the foregoing ” - 
and: 


Z. 
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and place itto its due ſciruation, the back fide of it ſhall be a 
South Dyal declining towards the Welt ſo many degrees as the 
foreſide Geottes towards the Eaſt ; and the only difterence in it 
will be the Figures of the Hour lines; as was ſaid hefore. 


PROB. XI. 
To make Dire& Reclining, or Inclining Dyals | 


a cw a@. ==> x 


Ire&t Reclining or Inclining Dyals are the ſame with Ere& 
Dire& Dyals that are made for the . Latituce of ſome other 

Places: The Latitude of which Places are either more than tl;e 

Latitude of your Place, -if the Plain Recline, or leſs if the 

Plain Incline; and the in ſach a proportion as the arch of Res» 

clination or Inclination of your Plain 1s. 

Thus a Direct South Dyal Reclining 10. degrees in Londons 
Latitude, viz. 513 degrees 15 an EreC&t Direct Dyal made for 
the Latitude of 615 degrees: And a Dire& South Dyal Incli- 
ning 10 degiees in the Latitude 511 degrees 1s an Erect Direct 
Dyal m the Latitude 413. degrees: and is to be made according 
to the Diretions 1n Prob. 4. 


PROB. XII, 


To make Declining Reclining or Declining Inclining 
Dyals. 


He diſtances of rhe Hour lines either for a Declining 

Reclining Plain, or a Declining Inclining Plain may 

maſt eaſily be found upon the Plain of the Horizon. 

Thar is(as ſome Authors call it)by the Horizontal Dyal, 

by changing the Circles of ahe Globe one into another: So as 

the Plain of rhe Horizon may ſerve to repreſent the Dyal Plain; 

Yer this way mot being natural, becauſe you muſt admut one Cir. 

c!2 to b2 mother, an] tharin Youno Learners micht ſometimes 

breed 14 |ittle difncalry, Gemma Prifuns, M:tins, and Blaoy hath 

preſcribe a thin Braſs plate 29 be male eqalto aSemi-Circle of 

the Equinatial, and divide] from the middle point of it either 

- way m2 92 degrees, winch may not improperly be calleda Gno- 
mmical Semi-Cirdlz. T'ozs Semi-Circle mutt be bowed clofe 
to 
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ro the —_ of the Globe into a Semi-Circular form, and ſo ſer 
to any Reclination or Inclination, and then it will repreſent a Re- 
clining or Inclining Plain: Ani by the motion of the Colure 
through the {everal degrees of this Semi Circle the Giitances of 
the Hour lmes may be founi: Thus. 

The Globe, Quadrant of Altitude, Colure, 14 Hove In'ex 
Rettified; as by Prov. 4 Bring the lower c:1] of rhe Quadrang 
of Alritude to the degree inthe Horiz.0n of the Flains Declinati- 
on, if your Plain be a South Declining Incliner, or a North Dc 
clining Recliner,anJ count on tae Quadrant of Alrirude fromthe 
Z:nitn downwarls the number of degrees of Reclination, or In- 
clination, and to tnat nimber of degrees bring the muddle of the 
Gnomonical Semi Circlc, and let the ends of it cut the Horizon 
on either {ide in thedegrees of the Plains Azimuth, ſo ſhall the 
G:ymonical Semi-Circle repreſ-nt your Reclining or Inclinin 
Plain. And ſo oftas 15. degrees of the Equatorpaſſes through the 
Meridian, [o oft ſhall yo enquire whatdegrees of the Gnomoni- 
cal Semi-Circle the Colur: cuts;for ſo many degrees afſiindermuſt 
the ſeveral reſpeQtive Hour lines of a Reclining Declining Plain 
be ina Semi Circle divided into 180. degrecs. 

Bur if your Plain be a Sputh Declining Recliner, or a North 
D&ilining Incliner; Bring the Quadrant of Altitude to the degrce 
of the Horizon oppoſite to the degree of the Plains Declinarion, 
(b:cauſe rae upper fide of the Flain lies beyond the Zenith) 
counted from the South point in the South Recliners: and fron 
tie North point in North Incliners. 

\ Then find th2 heigthof the Style, and place of the Subſtyle : 
rus, Keep your Gnomonical Semi-Circle in its poſition : But 
turnthe _— of Altitude about on the Zenith pom till the 
lower endof it comes to the degree of the Horizon oppoſite to 
the degree it was placed ar before, and turn about the Globe tiil 
re Colur? cut the Q#24rant of Altitude ahove the Horizon in 
the number of degrees the Plain Reclines from the Zenith ;, ſo 
ſh:11 the Colare cut tie Gnomonical Semi-Circle at Rig t /\r« 
g'cs; then count the devrees contained between the middle cfthe 
Gn »nonical Seni-Circle and the Colure, for that number of de- 
Er. es 13 the dittance of the Sthfhle from a Perpendicnlar Tins 1n 
the mid 'le of your Plain, aud muſt be placed Weſtwards of t! e 
ſ11 Peroendicular, if your Plain decline from the South Ezt- 
wards; or Eallwards, if your Plain decline from the South W e' » 
J wards. 
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wards. Then obſerve how many degrees are contained berween 
the Semi-Circle and the Pole; for that number of degrees is the 
number of degrees that the Style is to be Elevated above the 
Subltyle. 


| Example. 


Hereat London,T would make a Dyal upon a Plain Declining 
from the South Eaſtwards 30 degrees, and Reclining from the 
Zenith 20. degrees; Londons Latitude 1s 51 ] degrees: There- 
fore, Having on the Plain diſcribed a Semi Circle, 8c. as was 
direftedProb. 4, I Reftifie the Globe, _— of Altitude, 


Colure and Hour Index, as by the ſame Probleme, and bring the 


lower end of the Quadrant of Altitude to 30. degrees from the 
North point of the Horizon towards the W eſt becauſe that is 


the ay, a oppolite to the degree of the Plains Declination, viz. 


to 3 degrees from the South Eaſtwards, and I bring the middle 
of che Gnomonical Semi-Circle to 20 degrees of the Quadrant of 
Altitude counted from'the Zenith downwards towards the Ho- 
rizon and the ends ofthe Gnomonical Sem1Carcle to the degrees 
of Azimuth the Plain lies in in the Horizon, viz. to, 3o degrees 
from the Eaſt point Northwards, and to 3o degrees: from the 
Weſt point Southwards, ſo ſhall 12. degrees 10. minutes: of the 
Gncmonical Serhi Circle be comprehended between the Qua- 
drant of Altirude and the Braſen Meridia: Theſe 11. degrees 
10. minutes ſhews that the 12 a clock line is diſtant from the 
Perpendicular A B 11. degrees 10. minutes: Thento find all the 
Fore Noon Hour lines, 5 


g ; wel romp ar 15 i5- -X 
turn the |10 deg. of the Equa- |18. 5 
Globe Eaſt- / 9 ws. paſs eh 22. 37 _— _ oo 
wards nll { 8 ;the Meridian; &\ 26.52 } i 5 ie 
the Index \ 7; find the Colure |32. 37 Cirde,. ” 
points to 6. cutthe Gnomon. [42. 5\ © 

5 | Semi-Circle in 62. 43 


Andtheſe are the diſtances of the Fore Noon Hour lines; to 


| which diſtances you may ſet Pricks on the Welt fide the Sem 


Circle ofthe Plain, viz. from B to C. 
The 
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"The After Noon Hour lines are found by bringing the Colure” 


agun to the Meridian, and the Index afthe Hour Circle to 12, 
run”. | 


furning the ( 1. aclock,or ill 15: deg. of thetF. 45) counted frorm. 
Globe Weſt- ) 2 \ Equator paſs through the Me- 12.54 _ the middle of 
wards till the \ , ridian, I find che Colure cut\,, -, / the Gnomon.. 
Index points to 4 | the Gnomon. Semi-Circle in' 64. 36, Semi-Circle. 


And theſe are the diſtances of the After-noon Hour-lines; and 
muſt all bur the x a clock Hour-line be prickt down at their re- 
ſpe&ive diſtances on the Eaſt fide the Plain, viz. from B to D : 
Bur becauſe the Colure comes not to the middle of the Gnomo- 


nical Semi-Circle before the firſt 15. degrees of the Equator paſs . 


through rhe Meridian after 12. therefore the r a clock muſt ſtand 
5. degrees 45. minutes on the Weſt fide of the Plain: And for 
this cauſe I made diſtin&ion with a line between tne 1 a clock 


_ 


| 


_— 


andthe » a clock, in the foregoing Table. Then T draw lines 
from the Center A through every cne of theſe pricks in the 
Semi-Circle, and they ſhall be the Hour lines of this Declining 
Reclining Plain. | 

Having drawn the Hour-lines, I remove the Quadrant of Al- 
ritude to the dezree of the Horizon oppoſite to the degree 1t was 
at befqre, viz. to 30. degrees from the South Eaſtwards, which 
iz ſo much as the Plain declines Eaſtwards; Bur I let the Gnz- 
monical Scmi-Circle ſtand as it did: And turning w_ the 

obe 
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Globetill the Colure cut the Quadrant of Altirude in 20. de 
grees counted from the Horizon upwards,viz.the degrees of Re- 
clination, I find 18. degrees 40. minutes contained between the 
middle of the Gnomonical Semi-Circle and the Brafen Meridian, 
which 15 the diſtance of the Subſtyle-from the Perpendicular ; 
And I find rhe Ghomonical Semi-circle' cut the Colure un -23. 
degrees 49. minutes from the Pole, which is the Height thar the 
Style mult be-raiſed over the Subſtyle ; Thercforel prick off in 
the Semi-Circle on the Plain, the diſtance of the Subſtyle 18. de- 
grees 40. minutes from the Perpendicular Weſtward,becauſe this 
Flyn declines EaſtwarJs: And from the Center A,I draw through 
that prick rhe line A E, which ſhall be the Subſtyle, and-from 
this Subſtyle (either way) I count inthe Scmi-Circle on the Plain 
12. degrees 4: minis, and there make a Prick : Then from 
tne Cencer A, [draw through that Prick the line A F, to repre- 
{>nt rhe Style or Guomon : Thenl let fallthe Perpendicular. F 
G upon the Subſtyle A G ; $9 is a Triangle made ; which if it 
be erected Perpendicularly upon the Subſtyle A G, the Style A 
F ſhall be Parallel tothe Ax1s ofthe World, and caſt a ſhadow 
upon tne Hour of the Day. 

Having made this Dyal, you have made four ſeveral Dyals, 
waereof this 15 one : And his oppoſite, viz. North Declining 
Weſtwards 3o degrees Inclining to tas Hor1zon 70. degrees 1s 
another. "The Sauth Declining W eſtwards 3o. degrees Reclt- 
ning from the Zenith 20. degrees is another : And his oppoſite, 
viz..North Declining Eaſtwards 3o. degrees Inclining to the Ho- 
117.03 70 degrees 15 the other. 


PROB. XIIE 
To mike aDyal upon a Declining Inclining Plain. 
T* Precepts for making theſe Dyals are delivered in the 


tOregoing Probleme : Therefore we ſhall at firſt come 

to an Example. 
| f would make a Dyal up3n a Plain in Londons Lati 
til? Declining fromthe South Weſtwards 25. degrees and In 
cliaing towards the: Horizon by the ſpace of an Arch containing 
14. dzzrees. Having firſtdifcribed on the Plain a Semi-Cir- 
cle, a3 was dir2&:d Prob. 4-. I r2tifie the Globe, Quadrant of 
Altitude» 
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Alrirude, Colure, and Hour-Index , as-by the ſame Probleme, 
and bring the lower end of the Quadrant of Altitude to the 
degree of the Plains Declination, viz. to 25. degrees counted 
from the' South Weſtwards, and the ends of the Gnomonical Se- 
mi Circle to the degreesof Azimuth between which the Plain 
lies, viz. to 25 degrees from-the Weſt Northwards, and- 25 dc- 
grees from the Ealt Southwards ;- and the middle of the Gnomc- 
nical Semi Circle to the _— of the Plains Inclination, viz 14. 
degrees counted from-the Zenith downwards on the Quadrant 
of Altitude : Then counting the degrees of the Gnomonical 
Sem1 Circle contained betweenthe middle of the ſ2me and the 
Brazen Meridian, I find 5 degrees 30 minutes; Therefore I num- 
ber in the Semi Circle deſcribed on the Plain from the Perpen- 
dicular Welſtwards 5; degrees 20 minutes, viz. from B to C, and 
there place the 12.a.clock line. For finding all the Fore-Noon 
Hour diſtances | 


Globe Eaſt- /10\ Equa.paſs through the Me- } 36. 7 \ the middle of 
wards till the \ 9} rid. and find the Colure cut \ 56.24 { the Gnomon- 


1] turn the T: a clock;or till 1 5 deg. of the ,20. 5 | ccunted from 
Index pvints to ({ 8) the Gnomon. Semi circlein 76- 31) Semicircle. 


And theſe are the diſtances of all the Fore Noon Hour lines ; 
ro which ſeveral diftancesI make pricks on the Weſt file the 
Semi carcle on: the Plain. viz. from Bro C. 

The after noon Hour lines are found by bringing the Colure 
azain to the Meridian, and the Index of the Hour circle to 12: 
For then 

I) aclock, or till 15. { 6.20 
turning the \2/ degrees of the Equa- \18. 2/ counted frem 
Globe Weſt- }3\ tor paſs through the /28. 45\ the midcleof 
wards till {4} Meridian, I find the { 39. 56\ the Gncmo- 
the Index \5/ Colure cutthe Gno- \52. 20/ nical Semi-- 
points to =j/6\ monical Semi-circle 67. 19] curcle. 
( 7) Mn 84. 13 )- 


And theſe are the diſtances of the after noon Hour lines,which: 
Talfo prick down at their reſpeCtive diſtances from the Perpen- 
dicular Eaſtwards,viz. from B towards D' on the Plain; and by 
drawing lines from the Center A through all the pricks, I. have- 


all the Hour lines that this Plain wil] acmit of. 
Z : Having: 
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Having drawn the Hourlines, Iremove the lower end of the 
Quadrant of Altitude ro the degree of the Horizgn oppoſite to 
rhe degree it was at before, viz. to 25. degrees from the North 
Ealtwards, which i ſo much as the Declination is Weſtward; 
but let the Gnomonical Semi-Circle ſtand as it did, and turn 
about the Globetill the Colure cuts the Quadrant of Altitude 
in 14. degrees counted from the Horizon upwards, which is the 
Inclination of the Plain : "Then I find 24. degrees 3. minutes 
cop rehenled between the middle of the Gnomonical Semj- 
Circle and the Braſen Meridian, which is the diſtance of the 
Subſtyle from the Perpendicular: and this diſtance T count Weſt- 
\ wards on the Plain, becauſe the middle of the Semi-Circle lies 
Weſtwards on the Globe, and draw the Tine A G through it for 
the Subſtyle : AndTfind the Gnomonical Semi-Circle cut the 
Colure in 48. degrees 5. minutes, for the Heigth that the Style 
muſt be Elevated over the Subſtyle:Thereforel make aprick on 
the Plain 48 degrees 5. minutes diſtant from- the Subſtyle, and 
through that prick I draw the line A F to repreſent the Style or 
Gnomon ; 'Then I let fall the Perpendicular FG upon the Sub- 
ſtyle A G, fo isthere a Triangle made ; which if it be erected 


Perpendicularly upon the Subſtyle A G, the Style A F ſhall be 
Parallel to the Axis ofthe World, and caſt a ſhadow upon the 
Hour of the Day. ; : 
Having made this Dyal you have alſo four Dyals made; as 
well as inthe former Probleme : For this is one; and its oppoſite 
viz, North declining Eaſtwards 25. degrees Reclining 76. de- 
grees 15 another ; The South declining Eiſtwards 25. degrees 
- Incli- 
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Inclinin 


degrees isanother; and its oppoſite, viz. North de- 


PROB. XIV, 


To find in what Place of the Earth any manner of Plain” 
that in your Habitation is no? Horizontal, ſhall be 


Horizontal. 


ſcituate are Parallel to ſome Country or other on the Earth: 
"Therefore all manner of Plains are indeed Horizontal Plains 
and the diſtances of the Hour lines to be diſcribed on them 
may be found as the diſtances of the Hour lines of the Horizontal 
Dyal 1n Prob.3. Ir reſts now to learn in what place of the Earth 
any Plain that is not Horizonral in your Habyation ſhall become 
Horizontal: And for help of your underſtanding herein, Take 
theſe following Rules. | 
1. If your Plain be Erect Dire& North, or South, it ſhall be 
an Horizomral in the fame Longitude atgo. degrees diſtance on 
the Meridian, (counted from the Zenith of your Place,) through 
the Equmoctialy, Seean-Example of this in Prob. 4 where I 
have reduceaan EreCt Direct Dyal, to an Horizontal. Thus an 
Erect Plain under the Pole 1s an Horizontal under the Equatos ;- 
and an Erect Direct in 80. degrees North Latitude 1s 1n the ſame 
Longitude an-Horizortal at 10.degreesSouth Latituce:An Erect 
Direct in 70. degrees North Latitude, is in the ſame Longitude, 
an Horizontal at 20. degrees South Latitude: and fo to atty other” 
degrees of Latitude (as aforeſaid) till you come to 45. degrees 
Latitude: where an Ere&t is an Horizontal, and an Horizontal an 
Ere& : Only as the Hour lines of the Horizontal (being turned 
downwards) are numbred from the right hand towards the left, 
inthe Erec& Dire& Dyal they are numbred from the left hand 
towards the Right. . | 
2. If your Plain be Erect Declining, itſhall be an Horizontal | 
Plain at that point on the Globe which is againſt rhe degree of 
Declination, found in the Horizon. | | | 
'But.note, If your Plain declines Weſtwards, the Sun comes © 
ſooner to the Meridia of it; than to the Meridian of the- Place 


Z, 2. where© 


[| T was-ſaid in the Preface that all-manner of Plains however 


I 
clining Weſtwards 25. degrees Recliring 76. degrees is another. 
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ts 


where it becomes an Horizontal Plain, and that by ſo man 
Hours or mintes as the degreesof the difference of Longitude 
berween the two places converted mto 'T'ime amounts to. IF it 
declines Eaſtward, the Suncomes ſo much later to the Meridian 
of it : And for this Cauſe(though the making this Dyal be the 
ſme with an Horizontal Dyal for another Place, yet in Reſpect 
of T'ime)there will be a difference betwern them. 


Example. 


I would make the North Dyal Declining Eaſt 63, degrees, as 
1n Prob 9. by the.Plaia of the Horizon: Firſt I feck in what 
Place of the Earth it ſhall become an Horizontal plain: "Thus, I 
Elevate the Pole of the Globe 513 degrees above the Horizon, 
and bring the Vernal Colure to the Meridian, then T count from 
the South point in the Hor:zcn Eaſtwards 27 degrees, and on the 
Point on the Globe direCtly againſt thoſe 27. degrees I nake a 
prick for the Place where a Plzin thar. declines 63. degrees 
from the North Eaſtwards at Londoz ſhall be Horizontal; or 
wich 15all one, this Declining Plain at London ſhall ly in the 
Horizon of that Prick: 'T' his Prick for diſtin&tion ſake we ſhall 
hereafter call rhe Horiz.ontal Pl:cz: Then by Prob. x. of the-Se- 
conJ Book, I examine the Latitude and Longitude of this Hori- 
T.onfal Place, and find Latitude 33. 40. Sourly and Longitude 
f.om the Colure 33. degrees,which is the difference of Longi« 
rude between ZL9ndon and the Horizontal Pl:ce: which heing 
canverteJ into Time by allowing for every 15. degrees 1. hour 
of Time gives 2. hours 12. minutes that the Sun comes ſooner 
to the Meridian of the Horizontal Place, then to the Meridian 
of the Plain at London: fo that when it is 12. a clock there, it 
will be but 9. a clock 48. minutes here; when 12 aclock here, 
it will be 2. aclock 12. minutes There, &c. 

Having thus found in what Longirude from London and Lati- 
tude this plain is Parallel to the Hortr.on, I ſeek the diſtances of 
the Hour-lines upon rhe Plains of the Horizon Thus, I Elevate 
rhe Pole of the Globe to the Height of the Pole in the Horizontal 
Place, viz. 33. degrees 40. minutes, and bring the Horizontal 
Place on the Globe to the Meridian , and the Index of the Hour 
Circle to 12. Then I examine the degree of the Horizon the Co- 
lure cuts, and fand it 19 3. from the South Weſtwards, This 19} 
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degrees repreſents the Meridiun line of the Horizontal Place : 
Andalfo the Subſtilar line here at London, Therefore this 193. 
ff. degrees | count from the Perpendicular A B of the Plain , and 
| from the Center A draw theline A G through them ; Becauſe - 
| from this line on the Plain all the our lines muſt be numbred, 
 andnot (asall along hitherto) from the Perpendiculzer of the 
Plan. Then | 
(11) aclock : ortill 15 (10. 2 
turning the |10' deg. of the Equa- } 0.45 
Globe Eaſt- / 9\ tor paſs through / 6.12 AE 
| wards tull/ 8 the Meridian; 1\ 15.25 Mea II 
the Index \ 7; find the Colure \26. 11} OR 
ponts to 6, cutthe Horiz, in [40. 3 
5) | 60. 9 


| And theſeare the diltances of the Forenoon Hour lines: which > 
Y_ diſtances I transfer by pricks to the Plain, But 2s in Prob. 9. I = 
| ſo1ght the diſtances trom the Perpendicular on the Plain, fo now : 
| in this Caſe (as was ſaid before) I ſeek rhem from the Subſtyle, 
| and through theſe pricksI draw lines from the Center, as inother 
| Dyals, and theſe lines ſhall bethe Fore-Noon Hour lines. 

To Find the Afrernoon Hour diſtances, I bring the Horizon- 
tal Place on the Globe again to the Meridian, and the Index of 
the Hour Circle to 12. and 


| turning the (1  aclock,or till 15 deg. of thet3t. F 

Globe Weſt- } 2 \ Equator paſs throughthe Me- )46 . 32\ counted from. 

wards till the \ 3 , ridian, I find the Colure cut\68. 5/ the Meridian, 
Index pointsto | 4 { the Horizon in (95-37 


| And theſe are the diſtances of all the Afternoon Hour lines; 
which] alſo transfer to the Plain, counting them from the Sub- 
ſtyle, and draw lines from the Center A through theſe diſtances; 
and theſe lines ſhall be the Afternoon Hour lines. 

\ Then from the Subſtyle I count the degrees and minutes of 
the Latitude of the Horizontal Place,v1z.33-degrees and through. 
theſe degrees and muvites I draw the line A F from the Center 
A for the Style: Then from the Style lerfall the Perpendicular 
F G upon x Subſtyle, ſo is there a Triangle made ; which 
if itbe ereCted perpendicularly upon the Subſtyle A G,rhe Style 
A F ſhull be parallel to the Axis of the World, and caft a ſhadow 
upon the Hour of the Day. 

| Zz 4. If 
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2. Tf your Plain be a Dire& Recliner, Seek-in the Longitude 
of your Place the Complement to 9. of your plains Reclination: 
For therea Direct Recliner becomes an Horizontal Plain. 

4- If your Plain be a Declining Recliner: The Globe and 

uadrant of Altitude Rectified, Bri your Habitation on the 
Tereſtrial Globe to the Meridian, and the _— of Altitude 
ro the Declination, as by the ſecond Rule in this Probleme; and 
count upwards on the Quadrant of Alritude the Reclination, and 
there make a prick on the Globe by the fide of the Quadrant of 


Altitude, for at that prick on the Globe the Declining Recliner 


fil become an Hori7,ontal Plainzthen examine the Latitude of 


chat prick as by Prob, rt. of the ſecond Book, and the difference 


of Longitude as by Prob. 'g. of the third Book , and convert 
the difference of Longitude into T'ime,by allowing for every 15 
degrees 1. Hours Time;for every degree 4. minutes T'ime,and ſo 
proportiombly, ſo ſhall you know what Hours and minutes the 
Sun comes ſooner or later to the Meridian of your Habitation 
than to the Meridian of that Place where it becemes an Hori- 
7,-ntal Plain; Sooner, if the Globe: were rumed Eaſtwards ; but 
Later if it were turned Weſtwards. 

Having thus found out where this Plain becomes Horizontal, 
make your Dyal ro this Plain, as by the ſecond Rule in this 
Probleme: Find alſo the Style as is there direCted. 

5. If your Plain be a Declining Incliner, the Globe and 
Q14Jranr of Altitude ReStified, Bring the Colure to the Merjdt- 
an, and the Quadrant of Altitude to the degree of the Horizon 
opp2ſit2 to rhe degree of the Plains Declinition, and count up- 
wardson the Quadrant of Altitude rhe degrees of Inclination, 
' and make apirck there; For in' the Antipodes of , that prick 
(found as by Prob. 29. of the ſecond Book) that Declining In- 
cliner ſhall become an Horizontal Plain. Then find the. Lati-. 
tude anJdifference of Longitude of this Antipodes, by the former 
Rule,and make a Dyal tothar Plain, as by the ſecond Rule in 
this Probleme.. Find alſo the Style as therein 1s directed. 
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PROB. XY.” 


Tomake a Dyal on the Cecling ofaRoom, where the Di- 
rect Beams of zhe Sun never come. 


to place a ſmal round peece of Looking-Glaſs, abour the 

bigneſs of a Groat, or leſs, ſoas it may ly exa&tly Hori- 

zontal : The point in the middle of this Glaſs we will 
mark A, and for diſtin&tions ſake(with Mr Palmer)call it Nodus 
T"_ this Nodus you muſt draw a Meridianlineon the Floor, 
Thus: a Plumb line in the W indow exa&tly over Nodus, 
and the ſhadow that the Plumb line caſts on the Floor juſt at 
Noon will be a Meridian line; Or you may find a Meridian 
line otherwiſe, 25 by the Preface. Having drawn the Meridian 
line on the Floor; find a Meridian line on the Ceeling, thus : 
Hold a Plumb line to the Cecling,over that end ofthe Meridian 
line next the Window; Ifthe Plumber hang not exactly on the 
Meridian line onthe Floor, remove your hand on the Ceeling 
one way orother, as you ſee cauſe rill it do hang quietly jult over 
it,and at the point where the Plumb line touches the Ceeling 
make a mark, as at B, that mark B ſhall be directly over the 
Meridian line on the Floor: thenremove your Plumb line to the 
other end of the Meridian line on the Floor, and find a point on 
the Ceeling directly over it, as you did the former point, as at C, 
224 through theſe two points Band C onthe Ceeling ſtrain and 
{trire a limeblackt with Smal-Coal or any other Culler, as Car- 
_ ; do) andtaar.line B C on the Ceeling ſhall be a Meridian 
m2 4* #721] 23that 0n the Floor: Then examine the Altitude of 
the EquinoRial as by Prob. 6. of the ſecond Book you did the 
Meridian Altitude of che Sun; and faſten a ſtring juſt on the No-' 
ds, andremove tac firing in the Meridian line on the Ceeling 
till it have the ſame Elevation in « Quadrantzthat the EquinoCtial 
hath in your Habiration; and {cough the point where the ſtring 
touches the Meridian line in the Cecling ſhall a line be drawn ar 
right Angles with the Mcridian;to repreſentthe EquinoQtial line. 
Thus in our Latitude the Elevationof the Equator being 387 de- 
orees; I remove the ſtring faſtned tothe Nodus. forwards or back- 
wards in the Meridian line of the Ceeling,till thePlumbline of a 
| Quadrant 


F*=: ſome convewent place inthe Traifun of a Window 
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uadrant when one of the {ides are applyed to the ſtring, fals 

By degrees: and then[T find it nas the Meridian fine at 
in the Ceeling: therefore at D I make a mark, and through this 
mark ſtrike the line D E (as before I did the Meridian line) to 
cur the Meridian line at Right Angles: 'This line ſhall be the 
EquinaCtal line. | 

ThenTplace the Center of the Semi-Crrcle of Poſiticn upcn 
Nodus, as under-prop it ſothat the flat fade of it may ly Parallel 
ro the ſtring when: it 15 ſtrained between the Nodus and the E- 
quin>Ctial, and alſo ſo as the ſtring may ly on the diviſion of the 
Semi-Circle markedo, when it 15 held up to the Meridian line in 
the Ceeling: Then removing the ſtring the ſpace of 15. degrees 
puthe Circleof Poſitionto the Eaftwards, and extending it to rhe 
Equator onthe Ceeling, where the ſtring touches the Equator 
thereſhall be a point through which the 1 a clock Hour-line 
ſhall be drawn : and Removing the ſtring yet 15 degrees further 
ro the Eaſtwards in the Semi-Circle of Poſition, and extending it 
alſo to t1e Equator, where it touches the Equator there ſhall be 
a point through which the 2 a clock Houw-line ſhall be drawn. 
Rem wing the ſtring yet 15 degreesfurther to the Eaſtwards in 
the S2mi-Circle of Poſition, and extending it to the Equator , 
r2ere ſhall be a point through which the 3 a clock Hour line 
ſhall be drawn: The like for o!l the other: After-Noon Hour 
linez;ſs ofasthe ſtring is removed through 15. degrees on the 
Semi Circle of Poſition , ſo oft hull it point out the After Noon 
diſtances in the Meridian line on the Ceeling, | 

The ſ{cituation of the Semi Circle of Poſition cannot convenz- 
ently be ſhewn-in this Figure,unleſs it be drawn by the Rules of 
PerſpeCtive; Neither if it were would it ſuit with the cther de: 
monſtr=tions, exc:pt they were drawn by the ſame Rules alſo; 
which to do would be hard for young - Learners to underſtand : 
Therefore I have left out the Semi Circle of Poſition in this Fi- 
gure,mnd refer you for a dzmonſtration thereof to the ſixth Pro. 
blem2?; For even 2s the lices drawn through every 15 degrees 
. of the Semi-Circle there denote in a Conting-nt line the di- 
ſtance of any Hour linefrom the Meridiin line, even ſo a line 
drawnthrouglrevery 15 degrees of the S2mi Circle of Poſition 
pared (as aforeſaid) point out in the EquinoRial line on the 
Ceeling the diſtance of each rcſpeQtive Hour line from the- Me- 
ridian line. | | 
_ Having 
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Having thus found out the points in the Equator through 
which the after noon Howr-lines are to be drawn, may find 
the fore-noon Hour diſtances alſo the f.me ys viz. by brings 
ing the ſtring to the ſeveral 15 degrees on the Welt fide the Se- 
m1 Circle of tion; orelſe I need only meaſure the diſtances of 
each Hourd!: found in the Equator from the Meridian line 
on the Ceeling; for the ſame number of Hours from 12 have the 
fame diſtance m the EquinoQtal line on the other fide the Meri- 
dian both before and after noon : 'The 11 a clock Hour diſtance js 
the ſame from the Meridian line with the 1 a clock diſtance on 
the other ſide the Meridian,the 10 a clock diftance the ſame with 
the 2 a clock diſtance, the g with the 3, & And thus the di- 
ſtances of all the Hour lines are found out on the Equator. | 

Now if the Center of this Dyal lay within doors, you might 
draw lines from the Center through theſe pricks inthe Equator, 
and thoſe lines ſhould be the Hour lines, as in other Dyals : Burt 
the Center of this Dyal hes without doors inthe Air, and there» 
fore not convenient for this purpole: ſo that for drawing 
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Hour lines you muſt con[ider what angle every Hour line in an 
Horiz.ontal Dyal makes with the Meridian; that is, at what di- 
ftance in degrees and minutes the Hour lines of an Horizontal 
Dyal cut the Meridian; which you may examine as by Prob.3.for 
an Angle equal to the Complement of the ſame Angle,muſt each 
reſpe&tive Hour line with the Equator on us Cecling have. 

Thus upon the point rmarkt for each Hour diſtance in the E- 
quinaCtial line on the Ceeling I deſcribe' the Arches 1, 1I, II, 
T{IT, as in the Figure, and finding the diſtance from the Meridi- 
an of the Hour Fines ofan Horzontal Dyal to be according to 
the rhird Probleme. Thus | 


{! | (11-49) 1oſe Com- 78.20 
The / , a clock Hour-line 3 4 plement to wh = 
A . 53.36 90. 15 26.24 


I meaſure ina Quadrant of theſame Radius with thoſe arches al- 
realy drawn frem the EquinoCtial line 
SO": .. 0545 

for the 3 a clock Hour 51.56 
411 transfer theſe POO. er the Arches drawn on the Ceeling: 
For then ſtraight lines drawn through the mark in the Arch, and 
trough the mark in the Equator, and prolorfged both waies to a 
convenient length,ſhall bc the ſeveral Hour lines(aforeſaid;)And 
when the Sun ſhines upon the Glaſs at Nodus, its Beames ſhall re- 
Hect upon the Hour of the Day. 


PROB. XVI 


To make aDyal «pon a ſolid Ball or Globe, that ſhall ſhew 
the Hour ofthe Day without a Gnomon. 


He EquinoC&tial of this Glohe or (which is all one) the 

middle line mult be divided into 24 equal parts and mark- 

ed with 1,2,3,4,&c. to 12.and then beginning again with 

1,242, Nc.to 12. Then if you Elevate one of the Poles ſo 

many deg, above an Horizontal line asthe Pole of the W orld isE- 
levated above the Horizon in your Habitation,and place oneof the ' 

32, diretly to behold the North,and the other to behold the South: 

Ts . when 

: | ; 


had. 26s es fr — 1 SAL 
7 


hd ae pw 02 


by the light of the | 


ER bye 4% oh "3: & 3 
ph lennd - K 
[1 4 ” 


tent” 


s W's 5 4 - ”——_ 
IN PEI 


"Book V- -- 


- we - tc. SIT 


when the Sun ſhines: 


on it the Globei.. 


will be divided into! 
two. halfs, the one 
enlightned with the 
Sun-ſhine,and the 0+ 
ther ſhadowed : and. 
where the enlight-! 
ned half is parted 
from the ſhalowed 
half there ,you ſhall 
find - in the Equry” 
noCtial the Hour of ! 
the Day; and thar on} 
rwo places on. the! 
Ball;becaiſe the E-| 
quinoCtial is cut in| 
two q___ points | / 


Un. # 
A Dyal of this! 
fort was made by | 
Mr Fohn Leek, and |. 
ſet up ona Compo- |: 
fire Gokarn neat Lea-! 
den Hall Corner in 
London, in the Ma-. 
joralty of Sr Fobn 
Dethcck Knight 
TheFignre whereof 
I have inſerted, be- - 
cauſe | it 1s pretty | 
peece of Ingenuity, 
and may perhaps 
ſtand ſome Lover of | 
Artin ſtead, either : 


” 


of Invention. 
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for Imitation,or help hs SD | 
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PROB. XVIL 


' To make a Dyal upan a Glaſs Globe, whoſe Axis ſhall caſt a 
| ſhadow upon the Hour of the Day. | 


{rſt divide the EquinoGtial of your Globe into24 eq 
and having _— cycle at out of ſome nas 
thin wood, to the ſame Diameter your Globe of, or a very 
lirtle wider : Apply this Semi circle to the Globe, ſo as the up- 
per edge of each end of the Semi circle may touch the Poles of 
the Globe, and the middle of the Semi circle may at the ſame 
edze cut through fome diviſion made inthe EquinoCtial:for then 
a line drawn by the edge of the Semi circle thus poſited ſhall be 
a Meridian line: The ſame way you muſt draw Meridian lines 
r\rough every diviſion ofthe EquinoCtial, andfet fguresto them, 
beginning with I, 2, 3, 4» &c. to 12. and then beginning again 
with x, 2 3, 4» &C. to0.12, again. This Globe being made of 
Glifs, audi having an Axis of wW erpallng through it from Pole 
t) Pole,will be an Horizontal Dyal all the Worldovergt its Axis 
be ſet Parallel to the Axis of the World in the ſame Place; and 
one of the Meridians marked 12. be ſet ſo as it may direCtly be. 
hold the North point in heaven, and the other the South pornt in 
Heaven; for thenthe Axis of the Globe ſhall caft a ſhadow upon 
the Hour of the Day. | | 
And if you divide the upp2r half of the Glaſs Glube From the 
 nn{lerhalf,whenthe Axisſtands Parallel ro the Axisof the World, 
by a Circle drawn round about the Globe, that Circle ſhall re- 
reſent the Horizon; and the Meridian lines drawn on the Globe 
ill be the Hour lines, and have in the Horizontal Circle the 
ſame diſtance from the 12 a clock line that the ſamie reſepQive 
Hour line was found to have, as by Prob. 3. of this Back. | 
But becauſe the ſhadow of this Axis will not bz diſcerned 
carougn the Glaſs Body, therefore you may with water and 
white Lead ground together hay a Ground on the Inſide of the 
under half of the Glaſs to the 0g Circle (as Looking» 
pliſs makers do their Looking Glaſſes with Tinfoil) for then 
tae ſhadow will appear. | | 
Sucha Glaſs Globe Dyal had Roberr Tirchborn, once Lord 
Maior of £93don, ſtanding in his Garden, ſupported by ;/as. 
_— Endef the Fift Book, The 
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' Book VI. 
| The Sixth BOOK; 
Shewing the Practical Uſe of the 


GLOBES. 


Applyin z them to the Solution of 


Spherical. Triangles. 


PRAFTACE. 


length of its Sides,and the width of its g/ nates. 

Theſe have already by many learned Men been 

tauzht, to be performed by a Canon of Sines and 
Tansgents ; andalſoby many Inſtruments ſome ſerving as 
Tables of Sines and I angents, ſuch as are the ScQors, 
Scales, the Spiral line, &c. andothers ſerving to repreſent 
the Glob2 ; ſuch as b2the Mathematical Jewel, Aſtrola- 
bium Catholicum, ard ſ-veral oth:r Projeftions of the 
Sphear. Butnon? hath as yet taught the Sulution of Spheri- 
cal Trianzles by th: Globe it feif; though it be the moſt na- 
rar, aad ft demonftrativ? way of all, and indeed ought 
firſt to b: learnt b-fore th? Learner enters upenany other way. 
To tots Authors of Trig ohometry agree, for the moſt of 
122 in 1217 Baoks give Caution that the Learner be already 


ſufficiently 


T He Solution of Spherical Triangles is to know the 
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ſuftciently grounded in the Principles of the Globe : For 


theſe Lines or Circles which eitherin Tables or other Inſtru- 


m-nts you force your Imazjnationts. conceive repreſents your 
Line or Circle # queſtion, thoſe Lines and Circles (7 ſay) 
you hav? Aftuilly and Naturally diſcribed on the Globe, 
and therefore may at a frngle Operation, or perhaps only by a 
ſudden inſpetion, have an Anſwer annexed, according as the 
nature of your Queſtion ſhaf require : and that more Copionſly 
thin by Fables of Sines and Tangents : For therein your 


find but one Queſtion at once reſolved: but by the Globe you 


have alwaies twe reſolved together. 


Of the Parts and Kjndes of Spherical Triangles. 
THEAOCRE WE 


I. LL Spherical Triangles aremade of fix parts; 'Three 
* Sides and three Angles. The ſides 2re joyned toge- 
ther at the Angles,and meaſured by degrecs of a Great 
Circle from ong end to tne other, The Angles are the 
diſtance of the two joyncd fides: and they are alſo meaſured by an 
Arclpof a Circle,diſcribed on the Angular point. It any three of 
theſe parts be known, the reſt may be found. | 
2. All Spherical Triangles are either Right Angled cr Ob- 
. lique Angled. A Right Angle containes go degrees: An Ob- 
lique Angle either more,or leſs. 
_ '3- IFa Spherical Triangfe have one or more Right Angles; it 
is called a Right Angled Spherical Triangle. But if it have no 
| Right Angle; it is called anOblique Angled Spherical Triangle. 
4 FanOblique Spherical Triangle have one Angle greater 
than a Right Angle: it iscalled an Obtuſe Angled Sphenical Tri- 
angle. Burt if it haveno Angle greater, it is called an Accute 
Angled Sphericab Triangle. | bs . 
5. In Right Angled Triangles the {ides- including the Right 


ole 


Angle are called Legs : Andthe ſide oppoſite to the Right An- | 
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NOTE. 


g'e13 called Hypothewiſa, Thus the {ides C ; 

A BanJi AC inthe following Triangle are ;\ 

called Legs;and rac fide B C is called Hy- _ 

puthenuſa, = | | LS 
6. Inaright angled Spherical bs 8 | > 

oN2 of the Legg are called Bale; the other A 

Perpzndicular: Thus the Leg B A is Baſe; and the Leg C A 

Perpendicular. Burt the terms may be varyed : for the Baſe 

my be made Perpendicular, and the Perpendicular Baſt. Alfo 

Oc of the aHacent angles is called rhe Angle at the Baſe z, the 

other the angle at rhe Perpendicular : Thus the angle B us cal- 

1-4 rhe Angle at the Baſe : the Angle C the Angle at the Per- 

pendicular. | 


PROB. I. 


The Legs of aRight Angled Spherical Triangle g/vev, 


ro find the Hypothenuſa, and the two other Angles. 


this following Treatiſe be alwaiesplaced ona Meridian, 
the Perpendicular on the Equator, the Hypothenuſa on 
the Quadrant of Altitude, an1 the angle at the Baſe ſhall 
be meaſured in an arch of the Horizon. 

| Elevate the Equino&ial into the Zenith, ſo ſhall the Poles of 

the Globe ly in the North and South points of the Horizon. 
Then count from the EquinoCtial on the firſt Meridian;F you 
uſe the Terreſtrial Globe; or on the Vernal Colure, if you uſe 
the Celeſtial, becauſe they are divided from the Equinoctial 
either way into 91 degrees; and becauſe from thence the de- 
grees of the EquinoQtial are begun to be numbred: Count (I 


i Baſe of a right angled Spherical Triangle ſhall in 


fay) from the EquinoRial the number of degrees the Baſe con- , 


rains and there make aprick : Then count in the EquinoQtial 
from the firſt Meridian the number of degrees the Perpendicular 
contains, an make there a ſecond prick: Bring that ſecond 
prick to the brazen Meridian, ſo ſhall the firt Meridian be ſepa- 
rated from the brazen Meridian by the quantity of an arc e- 
qual to the meaſure of the Perpendicilar: 'Then having the 
Q:nadrant of Altitude ſcrewed in the Zenith,turn it about till the 
{le of it cut the prick mae in the firſt Meridian ; fo ſhall the 
Triangle 
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Triangle be repreſented on the Globe. The Baſe ſhall ly on 
the fir Meridian between the EquinoCtial and the Quadrant of 
Altitude, the Perpendicular in the EquinoCtial between the firſt 
Meridian and rhe Braſen Meridian ; and the Hypothenuſa on the 
Quadrant of Altitude berween the Zenith and the firſt Meridian, 
and the number of degrees between each of theſe reſpeCtive Ar. 
ches ſhall be the meaſure of eachreſpeRtive Side. For the Angles; 
The Right Angle isknownto be go degrees, by the ſecond The- 
orem in the Preface. "The meaſure of the Angle at the Perpendi- 
cular is numbred between the Eaſt point inthe Horizon, and the 
graduated edpe of the Quadrant of Altitude : But to find the An- 
gle at the Baſe you muſt turn the Triangle,making the Perpendi- 
cular Baſe,and the Baſe Perpendicular. 


Example. 


Having the two Legs given A B 79. degrees 15 minutes, and 
CA os: hv 8 ——_ ns 7, 4 the meaſure of the 
Hypothenuſa C B, and the Angles B, C. 
| 'The Equinoctial Elevated as before, I make A B Baſe, and C 
| A Perpendicular counting in the firſt Meridian from the Equi- 
| noCtial 79. degrees I5. minutesand there I make a prick : Then 
| I'nmber in the EquinoCtial from the firſt Meridian 23. degrees 

8. minutes the length of rhe Perpendicular, and thereT make a 
c ſecond Prick : This prick I bringtothe Braſen Meridian, fo is 
the firſt Mer- 6 | 


1 dian ſeparated > a 
W. » from the Bra- | "* ---\ _ 
] ſen Meridian \-, Sos 

b ſo many de- \* 

[ grees. and mi- "NEE, ” 

© - nutes as 1s the 


| lengrh of the Perpendicular C A: Then ſcrew the Quadrant of 
r Altitude to rhe Zenith, viz. directly over the Equinoctial, and 
] move it about till the edvge of it touch the Prick made in the firſt 
£ Mcridian: $5 is the Triangle made onthe Globe: And the num- 
þ ber of devrees and minutes of the Quadrant of Altitude compre- 
: hended herween the firſt Meridian and the Zenith is the meaſure 
e of the Hypothenuſa C B; which in this Example is 80. degrees 
- $. minutes: 'The number of degrees in the Horizon compre- 
. B b hended 
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hended berween the Equino&tial and the”. Quadran 
is the meaſure of the Angle C,85.degrees 44. minutes: the Angle 
A isa Right Angle, 9o. degrees : Andto find the Angle B turn the 
Triangle, (all but the Letters;) Thus as before A C was Baſe, 
ſo nowI make B A Baſe; and as before AB was Perpendicular, 
ſo now C A ſhall be Perpendicular : ſo is your Triangletumed. 

Now, as before I counted 79. de- 
- grees 15. minutes from the EquinoCtial *_ 
on the firſt Meridian, which was the 
length of that Baſe, ſo now I count 23. 
degrees 8. minutes on.the firſt Meridian 
which is the length of this Bafe,and there 
(a5 before) I make a prick, and as be- 

re I counted 23 degrees 8 minutes on 
the EquinoRial from the firſt Meridian, 
which was the length of thatPerpendicu- 
lar; ſo now I count 79 deg. 15 min.on the 
Equinoctial, which is the length of this 
Perpendicular; and there I make a prick 
on the EquinoCtial : Then I bring this 
prick(as before)to the brazen Meridian,ſo 
ſhall rhe firſt Meridian be. diſtant (as be- & 
fore) from the brazen Meridian ſo many 
deg. and min, as is the length of this Perpendicular, viz. 79. 15. 
Then having the Quadrant of Altitude ſcrewed to the Zenith, I 
turn it about till the edge of it touch the prick made in the firſt - 
Meridian at23.8. diſtant from the Equinoctial; fo 1s the Triangle 
Turned : And fo ſhall the arch of the Horizon comprehended be- 
tween the EquinoCtial and the Quadrant of Altitude be the mea- 
fure of the angle BC. 23.30. you allo fee the meaſure of the Hy- 
pothenuſa B 80. 8. of' the Quadrant of Altirude, counted be- 
tween the Zenith and the firſt Meridian. 


PROB. IL 
 ALeg asd the Hypothenuſa giver, to find the Reft. 
Firms The Leg given ſhall be C A inthe former 


| Triangle 23. degrees 8 minutes, 'The Hypothenuſa CB 

8. degrees 8. minutes. The EquinoGtial and Que 
drant of Altitude ReQtified, as by the Liſt wm 5d 4 

| mber 
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Number the Leg C A 23. degrees 8. minutes on the EquinoCtial 
from the firſt Meridian, and there make a prick; Bring this 
Prick tothe Braſen Meridian ; 'Then number on the Quadrant 
of Altitude the Hyporhenula B © 80. degrees 8. minutes from 
the Zemith towards the Huri7.on, and make there on the edge of 
the Quadrant of Alritude another prick: Then turn the Qua- 
drant of Altitude about till the prick made onthe edge of it 
- touchthe firſt Meridian, fo ſhall the Triangle be made : The 
arch of the Equinoctial comprehended between the firſt Meridi- 
an and the Brajen Meridian fhall repreſent A C the Perpendicu- 
lar; the arch of the Quadrant of Altituds comprehended be- 
tween the Zerith andthe fidt Meridian, ſhall repreſent BC the 
Hypothenuſa ; and the arch of the firſt Meridian comprehended 
between the EquinoCtial and the Quadrant of Altitude ſhall re- 
preſent B A the Baſe, which was one Leg ſought, and is ( as 
you will find )79 degrees 15 minutes: The Pow. C you will 
find in the Horizon 8 degrees 44. minutes: The Angle Ais the 
Right Angle go degrecs: And to find the Angle B you muſt 
rurn the T'riangle, as you were direded'inthe former Probleme. 


PROB. III. 
The Hyporhenuſa and an Angle given, to find the Reft- 


He Hypothenuſa given ſhall be B C of the Triangle in 
Prob. 1. 80. degrees 8. minutes, 'The ' Angle given 
ſhall be C, 85 degrees 44. minutes: The Globe and 
Quadrant of Altitude ReCtified, as by Prob. 1. count. 
the given Angle 85. degrees 44: minutes on the Horizon from 
the EquinoCtial; and there place the Quadrant of Altitude: Then 
turn abour. the Globe till the firſt Meridian touch 80, degrees 9. 
minutes of the Quadrant of Alrirude counted from the Zenith 
downwards, {o ſha}l the Triangle be made on the Globe : The 
Arch ofthe Equaror comprehended between the firſt Meridian 
and the Braſen Meridian ſhall ſhew the length of the Perpendi- 
cular C A 23.degrees 8. minutes; the Archof the firſt Meridian 
comprehended between the EquinoCtial and the Quadrant of Al- 
titade ſhall ſhow the lenoth of the Baſe A B 79. degrees 15. mi- 
n':tes ; the Right Angle made at the Inrerſe&tion of the Braſen 
Meriian at the, EquinoQhal is go. degrees: andto find the 
meaſure of the Angle B you muſt turn the Triangle, as you were 
direfted Prob. r. © Bbz PROB, 
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PROB.IIIL. 
ALeg and Angle adjoyning given, to find the Reft. 

N the Triangle of Prob 1.The Leg givenſhall be C A 23. 
degrees 8. minutes, the Angle adjoyning ſhall be C 85. de. 

ces 4.4. minutes : The Globe and Quadrant of Altitude 
Reftiied as by Prob. 1.1 turn about the Globe till the firſt 
Meridian be diſtant from the Braſen Meridian 23. degrees 8. 
minutes, the length of the Leg C A; 'Then I count inthe Hori 
- zon from the EquineCtial 85 degrees 44. minutes, the meaſure 
of the Angle C ; ſo is the Triangle made on the Globe. The 
Arch of the firſt Meridian comprehended between the Quadrant 
of Altitude and the EquinoCtial ſhall ſkew the length of rhe Baſe 
A B79. degrees 15. minutes; The Arch of the Quadrant of 
Altitude comprehended between the Zenith and the farlt Meridi- 
an ſhall ſhew the length of the Hypothenuſa C B 8a. degrees 8, 
minutes; The Right Angle made at the Inter{e&ion of the E. 
; rn and the Braſen Meridian is go degrees : And to find 

r 


e meaſure of the Angle B you multturathe Triangle, as you 
were direted Prob. 1. 


PROB. V. 


ET OG OE OY, 


raphic. Book V1. 


A Les and the Angle oppoſite given,ts fiud the Reſt. 


N the Triangle of Prob. r. the Leg given ſhall be A B 79 

degrees I5. minutes, the Angle oppoſite ſhu]l be C 85. degrees 
4-4- minutes. The Globe and - Quadrant of Altitude Re&tt- 
hed, as by Prob. 1. T bring the Quadrant of Altitude to 85. de- 
crees 15. minutes of the Horyzon, the meaſure of the Angle C : 
ThenT turn the Globe till 79. degrees 15. minures of the firſt 
Meridian (which is the meaſure of the Leg AP) touchthe Qua» 
drant of Altitude, fo is the Triangle made on the Globe. The 
Arch of the ST 6 comprehended betweenthe firſt Meridan 
and the Braſen Meridian ſhews the length ofthe Leg C A 23. de- 
grees 8 ninurtes; the Arch of the Quadrant of Altitude ccm- 
preh-ndedbetweenthe Zenith and the firſt Meridian, ſhall ſhew 
the length of the Hypothenuſa C B $0: degrees 8. minutes : The 
Rig"t Angle made at the Interſe&tion of the EquinoCtial and the 
Braten Meridian 1599. degrees : And to find the meaſure of the 
Angle B, you muſtturnthe Triangle, as you were directed in 
Prob. 7. : PROB. 
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PROB. VI. 


The Angles given to find the Sides. 


N this Caſe you muſt turn the Angles into Sides, making an 

| Rx Triangle on the Globe, whoſe Sides ſhall be equal 
to the given Angles : ſo ſhall the Angles of this Triangle 
found, be the meaſure of the Sides required. 


Example. 


In the Triangle of Prob. 1. The Angle A is go. degrees, the 
AngleB 23. degrees 30. minutes, the Angle C 85 degrees. 44- 
minutes: 'The Globe and Quadrant of Altitude Re&tfied as by 
Prob. 1. 1ſct the Right _ A 90. degrees on the Braſen Me- 
ridian'between the Pole and the EquinoCtial ; For the Angle B, L 
mimber downwards on the Quadrant of Altitude 23. egrees 
30. minutes whach ſhall be rhe fade repreſenting that Angle: for 
the Angle C Inumber on the firſt Meridian from the Pole to- 
wards the EquinoCtial 85 degrees 44. minutes, which ſhall be 
the fade repreſenting that Angle : Then l turn the Globe and 

uadrant of Altitude till | canjoyn the 23. degrees 30. minutes 
counted before on the Quadrant cf Altitude and this 85. degrees 
44. minutes counted in the frſt Meridian together ; So is a Tri. 
angle made onthe Globe ; whoſe fides being equal to the angles 
givenſhall have its angles equal to the {ides required : Thus the 
arch of the EquinoCtial contained between the firſt Meridian and 
the brazen Meridian ſhall befound 23.8. the meaſure of the fide 
A C: the arch of the Horizon between rhe neereſt Pole and rhe 
Quadrant of Altitade ſhall be found 79. 15.the meaſure of the fide 
B A: And to find the Hypothenuſa B C,you have now Datga's e- 
nough, either to find it as by ſcme of the former Problemes; or 
elſe you may find it by turning the T'riangle;as by Prob. r. 

Tihefe Caſes of Right Angled Spherical Triangles may be 
wrought otherwais by the Globe,it you alter its pofition,making 
the North or South points of the Horizon Zenith ; or elſe the 
Poles of the World,or the Poles of the Ecliptick; and uſe the 
Circle of Poſition inſteed of the firſt Meridian or circles of Lon- 
gitude. Bur theſe inſtructions together with a little praCtice are 
(Ljudge) ſuthctent : Therefore I ſhall refer Varieties. to the ſtu-- 


dies-of the induſtrious Studjenr. 
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Of Oblique Triangles. 
PRO. VII. 07 
The three Sides given, to find the Angles. 


ELevate the Pole of the Globe above the Horizon to the cog 
plement of one of the given ſides, and ſcrew the Quadrant of 
Altitude inthe Zenith, ſo ſhall that given fide be comprehended 
between the Pole and the Quadrant of Altitude ; Then count 
from the Pole upon rhe firſt Meridian the meaſure of the fecond 
ſide, and there make aprick : Count alſo from the Zenith upon. 
the hymns of Alritude downwards the meaſure of the third {1de, 
and make there on the edge of the Quadrant of Altirude' another 
prick ; Then tura the Globe and Quadrant of Altitude till you 
Jax 4-8 theſe two pricks together, {o ſhall your Triangle be 
made on the Globe : And then the number of degrees of rhe E- 
quinoRtial comprehended betweenthe ficſt Meridian and the bra- 
zen Meridian ſhall bethemeaſure of the angle at the Pole : 'The 
arch of the Horizon contained between the Quadrant of Altitude 
andthe interſe&Hion of the brazen Meridian with the Horizon on 
the f1Je-che Pole is elevated ſhall be the meaſure of the ſecond an- 
gle. For finding the third, Turn the Triangle, as by Prob. r. 


Example. 


 Tathe Triangle ABC annexed, The fide AB contains 38 


degrees 3o minittes, the fide BC 25 degrees, andthe fade A C 
6o degrees; | would meaſure | 

theſe Angles ; I place one of 
theſe ſides upon the Meridian, 
v1z. AB 38. 30. The Comple. 
ment of 98.30 .isFr deg.30 m. 

"Therefore I elevate the Pole 

51. 30-above the Horizon,ſo © | 

ſhil the Zenith be diftant from the Pole, 38. 3o. here | ſcrew the 
Quadrant of Altitide and count downwards on it the meaſure of 
the {xve B C 25 deg, and thereI make a prick: then from the Pole 


I count 
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Icount on the firſt Meridian 60 GN AGESE of the fide AC, 
and there I make” another: prick: 
Quadrant of Altitude backwards or foryrards till theſe two pricks 
ppm togcther ; ſo ſhall the 'Trian le ABC be made- oft 
Globe ;: The arch of the brazen Meridian comprehended 
between the Pole and Zemth ſhall repreſent the fide'A B; the 
archof the Quadrant of Altitude comprehended between the firſt 
Meridian and the brazen Meridian ſhall repreſent the {ide BC; 
and the arch of the firſt Meridian comprehended between the 
Pole and the Quadrant of Altitude ſball repreſent the fide AC ; 
The Pole ſhall repreſent the angle A, the Zenith the angle B, 
and the interſection of the firſt Meridian with the Quadrant of 
Altitude ſhall repreſent the angle C. "The angle at the Pole 
is meaſured in the Equator ;/ for the degrees comprehended be- 
tween the firſt Meridian and the brazen Meridian being 17 deg, 
15 min. ſhews 17 degrees 15 min. to be the meaſure of the fc 
A: The angle at the Zenith is meaſured in the Horizon; for-- 
the degrees comprehendedbetween the Interſe&ion ofthe Braſen 
Meridian with the Horizon on that fide the Pole is Elevated; be-. | 
ing 142. degrees 42. mimites, ſhews that 142. degrees 42. mi- 
nutes i5themeaſure of the Angle B. Thus two Angles are 
found; the third is wanting: which T find thus: ES. 
[turn the Triangle, placing either A or C 1n the Zenith. Ex<- 
ample. I place A at the Zenith, which before was at the Pole ;, 
ſo ſhall C be at the Pole, and B at the Interſe&tion. of the firft 
Meridian andthe Quadrant of Altitude, and theſide A C ſhall 
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ewreen the firſt Meridian and the Braſen Meridia, which before 


was 25. degrees, is now 38; degrees. 20. minutes and the Arch 
of the if Meridian comprehended ; gran the. Quadrant of 
Altitude and the Pole, which before. was 60 4 n 15 now 25, 
__ Thus the Angle C being now at the Pole, its meaſure 
1s found in the EquinoCtial, viz. the Arch comprehended be. 
tween the firſt Meridian and the Braſen Meridian which is 25. 
degrees 24. minutes; and the meaſure of the Angle A which is 
now in the Zenith: having its ſides the one an Arch of the Bra 
ſen Meridians the other an Azimuth, (or which 1s all one ) an 
Arch of the Quadrant of Altitude, is meafured if the. Horizon, 
az all Azimurhs areand found 17. degrees 15. minutes, as before. 


PROB. VIIL 


. Two Sides and the Angle contained between them given, to 


find the Reft. 


P'Xample, In the former 'Triangle I have given the ſides A B, 
38 deg-3o min. A C, 60 deg. and the Angle A 17 deg.15 min, 
[ Elevate the Pole of the Globe to the Complement of one of 
the given ſides; ſuppoſe the fade A B, which being 38 deg. 30min. 


© its complement to yo deg. is 51 deg. 30 min. ſo ſhall the Zenith 


be diſtant from the Pole 38 deg, 30 min. the meaſure of the fide 
AB : The other {ide is 6o deg. thus 60 deg. Icount from the Pole 
in. the firſt Meridian, and there Imake a prick : The angle given 
is 17.deg. 15 min. this I count in the EquinoCtial from the firſt 
Meridian, and this degree and minute 1n the Lgpinotiig [ bring 
tothe brazen Meridian, ſo ſhall the firſt Meridian be ſeparated 
from the brazen Meridian 17 deg.15 min. Then I {crew the Qua- 
drant of Altitude to the Z:cnith,and bring the ſide of irto the prick 
made in the firſt Meridian: ſo ſhall the Triangle be made on the 
Globe.Then to find the unknown fide BC, I countthe number of 
degr. onithe Quadrant of Altitude contained between the Zenith 
and the firſt M-ridian, and find 25. which is the- meaſure of the 
fide BC: To find themeaſure of the angle B,I count the number 
of degrees contained between the interſe&ion of the Meridian 
with the Horizon'on that ſide the Pole is elevated and the. 


drant of Altitude, and find 14,2 deg. 42 rfin.which is the meaſure 


of the angle B: AnJ to find the angle Cyl tura the Triangle,as in 


'Prob. 7s P RO B 
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$. Two Sides anday Angle oppoſite to one of them given, to 
re find the Rept. | 
Ce t #f ; ; 
F, Example. lathe Triangle in Prob. 7. the; Sides given arc 
is "A B 38. degrecs 3o. minutes, and A C 60 degrees: The. 
[4 Angle givenoppoſite to A C 45 B 142. degrees 42. minutes; I ele- 
an vate the Polero the Complement of one of the given ſides; fup- 
IN, poſe A B, wiiica being 38 degrees 30. minutes, 1ts Complement 
re. ko go. degrees 15 51. degrees JO 11mutes; ſo is the Zenith diſtant 


from the Pole 38. degrees 30. minutes: T'o this 38. degrees 
39, minyresI ſcrew the _— of Altitude, and count in the 
Horizon from the Interf{eCtion of the Meridian with the\ Hori- 
fo zon on tha: ſide the Pole is Elevated the meaſure of 'the'given 
Angle B, v17.142. degrees 42,-mimites, and to this number of 
degrees and minutes of the Horizonl bring the edge of the Qua- 


B, drant of Altitude, rhenI count in the firſt Meridian from the 

I Pole the meaſure of the ſide A C 60. degrees; and there I make 

of a prick and turn about the Globe. tzll that prick come to the 

LN. edge of the Quadrant of Altitude, fo is the Triangle made on the 

th Globe: the degrees of the Quadrant of Altitude comprehended 

de berween the firſt Meridian and rhe Zenith being 25. degrees .. 

le the meaſure of the {ide B C: 'The degrees of the wy Ng 

EN _ comprehended between the firſt Meridian andthe Brafen Mert- 

rlt - dian being 17. degrees 15. minutes, is the meaſire of the Angle 

ng A; and for finding the meaſure of the Angle C, I turn the Tri 

ed angle, as in Prob. 7. 

12- 

” FROM IX: 

Tivo Angles and the Side comprehended between them T 

No given, to find the Reſt. | 

o Xample, In the Triangle of Prob. 7..the Angles given are 

an A't7. degrees 15. minutes, and B 142 degrees, 42. minutes, 

Ih the ſide comprehended \etween them is A B 35, degrees Jo. _ 
re minutes; Televatethe Pole to the complement of the fide A By —_—= 
in wick being 38” degrees 30 minutes, its complement to go de- "4 
B, £6 © grees 
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grees is 51 degre?s 30.minates {9 is the Zenith diftant from the 
Pole 38 degrees 3o: minutes; to this 38 degrees 30 minutes [ 
ſcrew the Quadrant of Altitude, and count in the Horizon from 
the Interſection of the Meridian with the Horizon on thar. fide 
rhe Pole is Elevated the meaſure of the given Angle B, viz. 142 
dezrecs 42 minutes, and ro this. number of degrees and minutes 
of the Horizon I bring the: edge of the Quadrant of Altitude; 
thenT-rurn about the Globe till the firit Meridian is diſtant from 
the Braſen Meridian 17 degrees 15 minutes of the EquinoQial- 
which is the meaſure of the other given Angle; So ſhall the Tri- 

angle be made onthe Globe :and the arch of the Quadrant of 
Altitude comprehended betweenthe firſt Meridian and the Ze- 
nith ſhall be the meaſure of the fide B C 25. degrees, and the 
Arch of the firſt Meridian comprehended between the Pole and 

irs InterſeCtion with the Quadrant of Altitude,ſhull be the mea- 

ſure of the ſide A C 60. degrees. The meaſure of the Angle C 

is found by turning the Triangle, as in Prob. 7. 


PROB. XI. 


Two Angles anda Side oppoſite to one of themgiu2n, to 
find the Reſt. | 


EXample.In the Triangle of Prob. 7. the Angles given are 
'A 17. degrees 15, minutes, and B 142. degrees 42. minutes, 


the {ide given is B C 25.degrees being the fide oppoſite to the 


Angle A; rhe Angle A 1s made ar the Pole of the Globe, and mex- 
ſured in the Equator : Therefore I ſeperate the firſt Meridian 
from the Braſen Meridian 17. degrees 15. minutes, ſo doth the 
Pole repreſent the Angle A; the Angle B is made at the Zenith, 
and meaſured in the Horizon; therefore:I count in the Horizon 


” . Tk m_ 4%, minutes, and there I make aprick, to this prick 


(nor minding to what degrees of the Meridianthe upper end of 
it is placed) Then count from the upper end of the Quadrant of 
Altitude 25. degrees downwards,the meaſure of the fide B C, and 
there I make a prick, and keeping the lower end of the Quadrant 
of Altirude to the prick made inthe Horizon, [{lide the upperend 
of it forwards or backwards till the prick on the Quadrant of 
Altitude come to the firſt Meridian,ſo ſhall the Trianglebe mad- 

on 


I bring the edge of the lower end-of rtie Quadrant cn 
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- and Zemith; but then the 
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on the Globe: 'Then the Arch of the Braſen Meridian compre- 
hended between thePole and the upper end of the Quadrant of 
Altitude ſhall be the meaſure of the {ide A B 38. degrees 30. mi- 
nutes; and the Arch of the firſt Meridian comprehended between 
the prick on the Quadrant of Altitude and the Pole ſhall be the 


meaſure of the ſide A C Godegrees; But the Angle C you muſt 


find by turning the Triangle ; as in Prob. 7. 

In the working this Probleme ] would have placed the given 
ſide B C 2.5.degrees upon the Braſen Meridian between the Pole 
Angle B ( being ſo Obtuſe) would 
have had that fide which would be interſected by the Quadrant 
of Alvicude viz. the firſt Meridian) under the - era, which 
the Quadrant of Altitude cannot reach. 


PROB. XII. 


Three Angles given, to find the Sides. 


4 Kat Triangle is taught to be reſolved by Mr Palmer on the 
Planiſthear, Book 3 Chap. 19. 

It 3s to be known (ſaith he) That if you go to the Poles of the 
three greatCircles whereof your 'Triangle 1s made , theſe Poles 
ſhall be the Angular points of a ſecond Triangle ; and the two 
leſſer ſides of this ſecond Triangle ſhall be equal to the rwolefſer 
Angles of your firſt Triangle : the greateſt ſide of the ſecond 
Triangle ſhall be the ſupplement of the greateſt-Angle of the firſt 
Triangle (that 1s, ſhall have as many degrees and minutes as the 
greateſt Angle of the firſt Triangle wanted of 180. degrees (ſee 
Piriſens. Trigonometry Lib. x. Prob. G1. 

This ſecond T riangletherefore(all whoſe ſidesareknownfrom 
the Angles of the firſt) you ſhall reſolve by Prob.-7. And having 
by that Probleme found the Angles of the ſecond Triangle, 
know that the two leffer Angles of theſccond "Triangle ſhall 
be ſeveral and reſpeCtively equal to the two 1lefler ſides of the 
firſt Triangle, (and the leaſt Angle to the leaſt fide, the middle 
Angle to the middle fide) and the greateſt Angle of this ſecond 
Triangle being ſubſtraCted out of 180. degrees ſhall leave you 
the greateſt {ide of your firſt Triangle. 

Example. If the Angles be given 142. degrees 42. minutes, 
17 degrees 15 minutes and 25, degrees 24 minutes; and the 

Cc ſlides 
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Gdes be enquired Draw by aun a'tude Scheam of this firſt Tri: 
angle writing inthe Angle A-17 degrees 15 minutes," in B 142. 
degrees 42. minutes, in © 25 degrees 24 minutes; ſuppoſing the 
ſides yet.unknown: then draw under this by aim alſo,'a Scheam 
df the ſecond Triangle, ſetting his Baſe Parallel with the Baſe.of 
the firſt, and making the Baſe of the ſecondſhorter than the Baſe 
the firſt. Set alſo'B at the Vertical Angle;and A C ar the Baſe; 
as in the firſt Triangle. Then ſay, ci ee Hon 

Becauſe A in the firſt Triangle is 17. degrees 15, minutcs,there- 
fore in the ſecond Triangle B C (which Sotendeth A) ſhall be 
17. degrees 15. minutes: and becauſe C in the firſt 'Triangle is 
25. degrees 24 minutes, therefore in the ſecond Triangfl the 
fide A B which Subtendeth C. ſball be'25 degrees 24. minutes; 
and becauſe B the greateſt Angle in the firſt Triangle, is 142. de- 
grees 42. mutes, therefore"in the ſecond Triangle the fide A C 
(which ſubtenderh B )ſhall be the Complement thereof to 180. 
degrees,v1Z. 37: degrees 18. minutes : wiire now upon the fides 
of rhis ſecond "Triangle the quantities of the fides, ſo is your 
ſecond Triangle ready to be reſolved, as by Prob. 7. whereby 
you ſhall find the Angles of the ſecond Triangle, as'T have ex- 
preſſed them in the Scheam;A 25 degrees, C 38 degrees 30 mi- 
nutes;B-120. degrees. &? 

Now laſtly,l ſay rheſe Angles, of the ſecond Triangle thus 
foundggive me the fides of the firſt 'T'riangle,which I ſeek, in this 
manner. Fen 


In the ſecond Triangle. —=.Iathe firſt Triangle 


A is 25 degrees * BC 1s25 degrees. 
C1-38..30: --: EE AB 38. 30. " 
Bis 120. oo. Therefore AC 60.00. Complement 
of 120, degrees fo 180. And B 


 thusbyallthe Angles givers 
we have found out all the 
fides which was required. 
Having 'then the Angles 
of your firſt, Triangle given, 
and hisfides now found; you'- 
ſhall find his ſcituation on 
onthe Globe thus: Place him- 
as in. Prob.7:: A B 98. de-' 
grees 30. minutes -bctween” 


* =. 4s 1354 « 
oo I, 
<= «9 


I 


c”= 


Y W,.\ 6 
" <p+ 
» nt” 
” . Y 
, 


- hea i 6 


v hl 
Pa 9» 
Fi - 


+ » 


py ET "BFA 


"ot 548 t; -£: _% YL; + 7 any Y, bye R: hh at 1 a ; 
em" E en Y Cry > 7 ? IRA x 5 
dt Line A OL ce, »\ 0 Ms FT: es IX > A ATE Se a OS ED? was 
: : = | BEET prey 4 
pj tes h mo—_ trical Prodlemer... - 
; , : | - . an” 7 a EE 
f & , ; g 2 , we * 


24 64+. Pall - 
SHO Ea 6-54 5 


che Pole and Zenith, A C. 60. degrees in the frſt Meridian 
ſeparated from the Bra{en Meridian 17. degrees 15. minutes of 
the EquinoCtaal, -B C 25. degrees on the rant of Altitude 


' counted from the Zenith when its lower end 3s applyed to 142. 


degrees 4z.minues of the Horizon: you ſhall ſay,becauſe the Eaſt 
pon of the Horizon 1s the Pole of the Arch A B,therefore at the 
Eaſt point of the Horizon ſhall ſtand the Angle C,which AB ſub- 
tendeth: T'hen-qumber fromthe Quadrant of Altitude go deg, on 
the Horizon Eaſtwards, and there'1s the Pole of thg Arch B C : * 
Therefore there ſhall ſtand the Angle A, which BC ſubtendeth. 
Thele godeg. will end at 37'deg. 18 min, counted from the Eaft” 
point of the Horizon Northwards: then count in the Equator 
from the fuſt Meridian go deg. which will end under. the Hori- © 
zon,and-there make aprick; for there is the Pole of the. Arch or 
ſide A C. Thereforeat that prick ſhall ſtand the Angle B which A. 
C ſubtendeth. h 

Here yay {ce your ſecond Triangle made-by the-Poles of the 
firſtaJoymng to the Eaſt-point of the Globe; only rhe fide AB 
is wantinz: 'To getthat,make aprick upon.theGlobe again{t the 
37 deg. 18 min, from the Eaſt point of che Horizoa 'Northwards - 
found before, torepreſent the Angle A: Then turn about the 
Globe and Quadrant of Altirude-till thar prick and the prick mace: 
before for the angle B are both at once cut by the {ideofthe Qua- 
drant of Altitide,and you will find 25. deg. 24. min. of thg&Qua- 
drant of Altitude comprehended berween the two pricks,for the. 
meaſure of the {de A B. | | 


PROB. XIII 


Hino to let fall a Perpendicular that ſhalldevide any Ob- 
lique Spherical 1 riangle z#to two Right Angled 
Spherical Triangles. 


= 4_His Probleme is muchuſed when an Oblique Triangle 
having two ſides and an Angle given 1s to be ſolved by 
rhe Cannon..of Sines and Tangents: but by the Globe 
it may be ſolved without ir, as was ſhewed Prob. 8, 9. 
Yet becauſe letting fall a Perpendicular is ſo frequent in all Au-- 
thours that treat of Trigorometry, I have inſerted thus Probleme_ 
alſo. 
Cc3' Ia 
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I98 A IutorrAſtronomie and Geographie. Book VI; 
Inthe Oblique Triangle - BS Ron. 
of tae fem Problectes Wn. 
there is given the fades A B 
38 ; degrees, and BC 25 
degrees and the Angle C A 4 E 
25. degrees 24. minutes; Ic Roe 
33 required to let fall a Perpendicular as B afrom the” Alle B, 
upo1 the Baſe A C; and to know both rhe meaſure of thus Per. - - 
pendicular, and the parts it divides the Bale into. "ape 
Therefore Elevate the Pole of the Globe above the Horizon 
{fo much as is the meaſure of the Angle C, which in'this Example 
1s 25. degrees 24.. minutes, and bring ihe interſeQtion of the: firſt 
Meridian with the EquinoCtial to the Eaſt pornt in the Horizon; 
ſo ſhall the Angleat the Eaſt pointof the Horizon comprehended 
between the Horizon 2nd the firſt Meridian be equal to the An- . * 
gle C : then count in the firſt Meridian from the Eaſt. point of 
the Horizon the meaſure of the fide B C 25. degrees, and having : MW - 
the Quadrant of Altitude ſcrewed to the Zenith, bring the gra- MM - — 
duated edge of it totheſe 25. degrees, ſoſhall the Arch of the Flo. 
71zon comprehended between the Eaſt point and the lower end of = 
the Quadrant of Altitude be the number of degrees that the Per- IM _ 
pendicular falls upon the Baſe, counted from the Angle C to 4 . 
which in this Example is 21 3 degrees, and the Arch of the Qua- - 
drantf Alritude comprehended between the Horizon and the * 
firſt Meridianis the meſure of the Perpendicular B a 11. degrees. 
An thus by letting fall this Perpendicular you haverwo Right 
angled Spheric.] Triangles made, the one B a Cwherein is found . 
C 221 3 degrees, B C25. degrees B 11. degrees, C 25. degrees 4 
24 minutes, and 4the Right Angle: There remains only the 
angle Bunknown; which you mult find by turrung the T'riangle, fn 
as was taughtProb. 1. The other Righr angled Spherical Trian» |. © 
gle made, 1s B s A, wherein is found Aa mop ement of 2x 3,  . F- 
ST : 0 
a 
Px 


degrees to 60. degrees (the whole Baſe before giver) 387 de. 

frees AB 38 degrces 3o. minutes, Bs 11. degrees, and 2 the ._. 
ight Angle ; which is more thanenough to find rhe Angles A 

. and B; as was ſhewedin the Preface. Theorem 1, / : = 


The End of the Sixth Book. 


theEXPLANATIONand 
| F8Þ USE of the 
. PTOLOMAICK 


| SPHERE 


<A ACK. 


-4 
. 


| Aving for ſome time paſt made and ſold Ptoloma- 
| H ick: Spheres, have found ſome of my Cuſtomers 
A. i= much defirous of ſomething that might inſtrult 
. - - themin the Uſeof it: And tocomply with their 
defires 1 have prebliſht this Appendix ; which though it be 
. - ſmal, yet conſidering what hath been taught of the Uſe of the 
| Globes, it z5 copious.enough for the Ye of the Prolomaick 
' Sphere : For the Globe and Sphare are In/trumen?s of 
* foncerca Kin, hat Reagers of Aſtromit, waxy Himes in- 
*Tifferenth name, rghe} the ane us the other or the ſane 
ONE FT 7 72A SHAP Ge aa 1 o6 Lis eG mes 
M There hath indeed a Book been publiſht of the Vſe of 
- tbe Ptolomaick Sphere ; but the Sphere that Book was 
"ll nude for differs from the Spheres Vulgarly mad : for that” 
"i * Lohere waspurpoſely made for Prince Henry, eldeſt Son to 
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Kijng James of bleſſed memory,and nocoft ſdared ts make jt 
either Vſefultor BradtifulliaFms, y yet be jms the Inſtru- 
mentit ſelf, theing now in the poſſeſſion of JonasMore Eſq. 
inthe Tower of London.and therefore would he too deer for - 
general fale, But the Spheres for which this Appendix i 


 dehzned is the Common Prolomaick Sphere, by which 


Sphere after a Pradtition-r grows al:ttle familiar with the 


c aſtirutiorof the HeavnFht may ſuffcien tyconceive how 


z 


the Z odj-ical and Elipticol motions of the Planets are made: 
and alſo in what places oftheir ſeveral Orbs their Perigenms 
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The Uſe ofthe Prolomaick Sphere. 
What a Sphear is. 


Globe according to the Mathematical definiton is a perfe&t 

and exact roun1 Body contained under one ſurface. The 
definztion of a Sphear t> the ſame. * Sothen, the Globe and 
Spheur as they are Geometrick Bogics are alſo the ſame. Yet;as 
"they are Aſtronomical Inſtruments there is differetice in them -: 
For as a Sphear isan Aſtronomical Inſtrument It is a complication 
of material Circles 03 ly, ſo fred rogerher that they repreſent all 
the imaginary Circles and motions of the eighth Sphear, and the _ 
Circles and motions of all the Planets about the Earth. 'There- 
fore on this material Sphear you can neither have all the Conſtel- 
lations and Stars, nor the ſhape of the Earth, Waters, "Towns, 


I Told you in the firſt Chapter of the firſt Book, that a 


- &c. depicted : becauſe of the vacuities between the ſeveral circles. 


Yet is the Sphear applycable to almoſt all the Aftronomical uſes 
the Celeſtial and Terreſtrial Globes are :-And in ſome cafes more 
apt to repreſent the Order and Appearence of the Planetary Orbs. 

or thereon have you repreſented the Zodiack,the EquinoCt1ial, 
the Colures,the Teropick, the Polar Circles, the Meridian, the 
Horton, Vertical Circle, Hour Circle, &c. juſt in the ſame man- 
ner and order they are on the Celeſtial and Terreſtrial Globe; 


- and rherefore I refer you to their ſeveral Definitions in the firſt 


Book : Only with this difference, that where you find G/obe you 
read Sphear, "+ ; 

And as the Circles of the Globe and Sphear are the ſame, {o is 
the manner of working with the Globe and Sphear the ſame; and 
the precepts you find in the ſgyerpl Problemes throughout this 

that relate only to the Circles you find in the Sphear,ſerve 


- inlifferently; and in the ſame manner for the Sphear, if (as was 
* faid) you only read Spear where you find Globe. "This I ſhall 
© paſs by without Farheraplarging on, becauſe it is ſo plain: ard 
"Thall come'to ſhew'you in w 

repreſent the Order and Appearence of the 


] 


at reſpeC&t a Sphear 1s more apt to 
3 Planetary Orbs than 


a Globeis. And that is becauſe a Sphear is complycated only of 
 Lath-like Circlesto repreſent each Orb, and is'not an intire Orb 
asa Globe is, ſo that you may ſce the ſeveral Fabrications ta: 
are made within it. Burt if the Sphear were made of intire Ob; 


| youccould ſee only the outmoſt Orb, not any of the inner Fat ri- 
D4 | cations: 


APPENDIX. 


cations : a8 we may {ce in an Onyon, which though it be made y 
of ſeveral Orbs the orie within another,as the whole World is of 
many Heavens or Orbs one withinzwother, yet can we -only ſee 
the outmoſt Orb or ſcale of the Gayon, that wrapping up and 
hiding all rhe other from our Eys. So that all the Orbs (as we 
muſt call chem-of the Sphear) are not real Orbs, but ſerve only 
f5r the repr<ſentation of Orbs. | ; 

BeliJes, you have every Planet repreſented in an Orb. by it 
{c1f, and that in the ſame order that it is ranked in in Heaven. 

As firſt, the outmoſt Orb of all, which repreſents the Orh of 
the eighth Heaven, or Starry Heaven, conſiſts of the two Co- 
lures, whictare thoſe two great Circles that crofs each other at 
right angles in the-Poles of the Worl, and are divided from the 
EuinoCial cach way into go degrees, and numbred with: nu- 
m-rical figures from: the EquinoCtial towards either Pole with 
19, 20, 39, to 9O. | 

Secondly, The EquinoCtial, which ts a circle lies exactly in 
the miildle between the two Poles, and cuts the Colures ar r1ght 
angles, as it 18 alfo cut by them. Ir is divided into 360 degrees, 
n-mored from the Vernal' Colure Eaſtwards, with 10, 20,20, 
£o 360. | 

T airdly, The Zodiack, whach is a broad Circle that lies ob- 
13 jue or all pe from the EquinoQtial, making an angle of 232 de. 
grees with it. Iris cutby the Equinoial and its Colures in two 
p2inrs, Viz in Tan =, and by the Tropical Colure-in rwo 
points VIZ. in $5 and VS. In the middle of this broad Circle lies 
rae Ecliptick line, which is divided iato twelve equal parts, cal- 
Jed Signes, as Aries, Taurus, Geming, &c.'to Piſces, and ornamen- 

red with the picture of each Signt, as to'P you have the picture 
of a Ram, to 5 a Bull, and ſo of the reſt Each Sign is again. di- 
vided into 30 degrees, and numbred from the beginning of the 
Sizzne towards the end with 10, 20, to 30. It hath about- 5 de-+ 
grees of bredth on either ſ1Je the Ecliptick, for the {yerving-of 
the Planets from the true Bcliptick line. 6 
Fawthly; The two Tropicks are ſmaller Circles commonly 
- . made of Wyer, that decline 23: degrees from either fide the E- 
. quinoCtial, andtherefore bound the Ecliptick. They. cut the 
"Col res at right angles; as alſo they are cut by the Colures. 
Fifthly, The ArStick and AntarCtick Curcles,are two Circles 
yet {:naller rhan the Eropicks, alſo made of Wyer, that decline 


23:de- 


The Uſe of the Prolomaick. Sphere: 207 
2% degrees from.,cither.Pole: Theſe alſo cut the Colures at 
righbanglegas they are alfſo.cut by the Colures, | 

This Machine1s called the.erghth Heaven,becauſe it ſervesto 
repreſentthe eighth Heaven : But its motion is performed upon 
its tEwo Poles, through,which runs a ſtraight Wyer, to repreſent 
the Axis:of the World, and. therefore is called the Axis: Next 
| within the eighth Heaven, is placed the. Sphere or Heaven of 
Saturn. Itis repreſented by three Circles : Two of them cut 

each other at right an les in.their Poles, even as the Colures do. 
But for. diſtinCtion. from the Colures ſhall be called Upri ohr 
Circles when ever Lname them. with relazion to the Sphere of 

any. of the Planets : "The other Cixcle cuts theſe upright Cir- 

| cles, and is alfo cut by. them. at right angles in the middle be- 

| eweentheir two Poles: as. the Equinotal does the Colures; 
which Circle I ſhall hereafter call the Flat Circle, when 1 name 
it with relation: to the Sphere ofany ofthe Planets : on this Cir+ 
cleis writ Sphera Saturn: and hard by it is fitredon one of the 
Upright Circles, a Braſsplate with a button on it, which button 
repreſents the Star or Planet H ir ſelf: itis made to flide North- 
wards or Southwards on the Upright Circle, becaule t; off alters 
its Latitude-from the Eclprick, andconſequently irs Declination: 
And'by this means you may {lideit to.any Latitude, or Declina- 
tion you ſhall ſeecauſe for. © | 

ext within the Sphere of Saturn, is placed the Sphere of Tu- 
piter, which is repreſented by ſuch Cirdes, and afliding Button, 
evenasthe Sphere of Siturn 15. 

Next within the Sphere of 2, 1splaced the Sphere of &, with- 
in the Spiere of &, the Sphere of ©, within the Sphere of ©, the 
Sphere of 2, withinthe Sphere of 2, the Sphere of ©,within the 
Sphere of 7, the Sphere of &, all repreſented asis the Sphere of 
H, and all performing; their motions upon their own Poles, and 
the Axis of the World. .- 

Within the Sphere of @ is placeda ſmal Globe of the Earth, 
whereon is deſcribed all 2 Countries of the Earth, and the 
names of ſo many inſeri<as the magnitude of that Globe is con- 
veniently able ra receive 

This Ball is fixed in the middle of all the Heavens, and abour 
it, as about a common: Center, they all perform their various 
motions. | 


This Machine, or Fabrick, or Model of the viſible World, 
| | Dd z (which 
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(which you will ) is hung in aBraſen Meridian, as a Globe 1s: 
Sec 4- of Chap. 1. Book 1. And this Meridian js lett into a 
wooden Horizon as in $5. of the ſame Chap. and Book. 

The Quadrant of Altitude, Hour Circle, and its Index, Nau- 
tical Compaſs, and Semi-Circle of Poſition, which belong to a 
Sphere, are in all reſpe&s the fame with thoſe belonging to a 

lobe, and therefore TI refer you: to $ 6, 7; 8, 9- of the ſame 
Chapter. | 

Fat becauſe all Problemes thathave relation to any. of the Pla- 
nets, or their Spheresare more aptly and properly performed by 
the Sphere than the Globe, (becauſe you have a particular |Hea- 
ven, alſignedeach particular Planet, and by reaſon of the open- 
neſs of cyery Sphere you may ſee the more natural ſcituation and 
rome of them all at once.) Therefore There produce two Pro- 

lemes which may ſerve as examples todire& you-in all opera 
tions, that you-may meet with of this nature. And firſt, 


PROB. IL. 


To ſet the Sphere and all the Planetsin a pofition agreeas 
ble to the whole frame of the viſible World, at any givew 

T ime. | 
titude, and Hour Index to your ele&ted Time. Then 
> by an Ephemeris find the truc places of the Planets in 
'Heaven for that time :: and bring each-reſpeftrre Node 
which repreſents each reſpeQive Planet, to thoſe ſeveral places 


70u find them in jn the Ephemeris; fo ſhall the Planets appear ig. 
the Sphear juſt the ſame place they are in Heaven, 


It Re&tifie the ich Sphere, Horizon, Quadrant of Al- 


Example: 


[ would place the Planets on the Sphere to agree” with the' 
Places they have at this preſent Time, viz. 1669. {= 17. juſt 
© Noon, inthe Latitude of 51] degrees. Therefore I firſt Ret: -" 
he the Sphere to the given Time,as by Prob'2. of the 24. Book: 
theninthe Ephemerts I find the place ofthe Sun = 4.degrees 42 
minutes, thereforebring the linle golden Node on the nr 

| Ob 
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" Theljſe of the Protomalck Sphere: 


Orb to ax 4-degrees 42 minutes, (o 1s that little golden Node 
placed inthe Sphere toagree with the place the Sun hach in Heas 
ven : thenſcarching the Ephemeris again for the Moons placey 
I find ſhe 15 in Mo degrees 36 minutes, and hath 16 minutes 
North Latitude from the Ecliprick; 'Thetefore Lbiirg the little 
filvered & in the Moons Orb, to mL 0 degrees 36 mitutes of the 
eighth Sphere, and ſlide the ſilver @ to minutes to the Nutth- 
wards of the Ecliptick line, fo is that filverel Moon placed in 
the Sphere fo as to agree with the place the Moon hath in Hezs 
ven, Then ſearching in the Ephemeris for the place of F, Ind 
Hh in 19/degrees 19 minutes of 3 and hath 1 degree 29 mitiutes 
Sourh Laricude from the Ecliptick : therefore I bring the little 
Node or Ball upon the Sphere of F, to 3 19 degrees 19 ttlinufes 
of the eighth Spheres and flide the button or Node which repre- 
ſents H t degree 27 minutes tothe Southwards of the Echptick 
line: fo is that Node of Ball placed inthe Sphere to agree with 
the place H hath in Heaven. The hke way Luſe, to place Þ, & 
9.05, inthe Sphere to agree with theit places in Heaven. 

The eighth Sphere and the Nodes repreſenting all che Platiets, 
being thug poſited, becomes an aCtual repreſentation of rhe whole 
frame ofthe viſible World : and all the Spheres of the Platers 
by being turned about with thie eighth Heaven, petfortti « Di- 
urnal mutation, and ſhew all che various appearances they will 
have in Heaveti, for that day, viz. The time of their Riſing and 
Setting, as by Prob. 7, 8. Their Alritudes as by Prob. 6.'T heir 
Amplitudes as by Prob 16. Their Aziruths and Almicanrats as: 
by Prob. 22,23. Their Right Aſcentions as by Prob. 26.Their 
Declitations as by Prob. 2. Their Oblique Aſcenfions and Ob- 
lique Deſcenſionsas by Prob. 28. Their Diurnal and NoCturnal 
Arches as by Prob. 48. of the ſecond Book : Their Configuras 
tions or Alpes among themſelves, and their Circulations abou? 


_the Earth,- 
PROB. ff. 
How Eclipſes are Demonſtrated by the Sphere. 
Y Ou muſtknow that the Mooti moves riot cotiſtantly in 


the Ecliptick , as thie Suri does, for if ſhe did, there 


would two 9g. evety Moneth; the one of 
er of the Moon, but ſhe moves if # 


the Suty arid the oth 
 Ddz Circle 
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Circleoblique to the Edliptick about 5; deg; even-asthe Ecliprick. 
is oblique to the EquinoCtial 231 deg. And as-the Ecliptick cuts. 
the EquinoCQtalonly in two oppoſite pointyviz. in V and-= ; So 
rhe Circle of the'Moon cuts the Ecliptick only in two- oppoſite 
points, which are called, The Dragon:-Head(thus charactered & ) 
ad the — (thus charattered «5) Thar Point which in- 
terſeCts the Ecliptick on the Eaſtern, fide, and; proceeds North- 
wards, is called the Dragons-Head; andthe oppoſite Point, the 
Dragon:-Tail. Theſe Pointsconſtantly ſhift their places,, and 
have a Retrograde motion through the Ecliptick in almolt 19. 
Years:: And whenthe Sun and Moon meet in ornear cither of 
theſe Points, or oppole cach otherin or near theſe Points, an E- 
clips happens ; If they meet, the Sun isEclipſed, becauſe the dark 
ſollid Body of the y ghan interpoſes between our fight and the 
Sun, and fo hid-'s him : If they oppoſe ezch other, the: Moon is 
Eclipſed, for then-the dark folid Body of the Earth, interpoſes 
betw-enthe Sun and the Moon, and ſo-hinders the light of the 
Sunfrom falling upon the Moon, which-hath no light of its own 
bur what it receives from the Sun. | 

But that you may the more plainly ſee the Demonſtration of 

Eclipſcs by the Sphere : Place the Golden Ball repreſenting the 
S-1n,and the Silvered « repreſenting the @ in-two oppolite points 
of tae Ecliptick ; So ſhall rhe Syn, the Earth, and the Moon be 
all ina ſtraight line, an1 the Moon Eclipſed ; becauſe the Earth 
lying direRtly berween the Sun and the Moon, keeps the light of 
the S:m offtke Myon, and ſo becomes 2 ſhadow to her, which of 
her (elf bath no light but what ſhe receives from the Sun, as was 
ſud before; and rhe Moon will continue darkned, till ſhe come 
our of the Earths ſhadow. 

Again, Place the Sun and Moon 1n the ſame Signe and degree 
of the Ecliptick, an4 imagine 3s before, a light to come from the 
Sun in th? Sphere ; then wi:l you ſee reaſon why the light of the 
Sun cannot fall upon the Earth, viz. becauſe the Moon is inter- 
poſed betwixt the Sun anirhe Earth, and ſo ſhadows che Earth 
by keeping the light of the Sanoff it, which to us gu as if 
the Sun were darkned, though deed it is only the Earth that is 
deprived of the Sans light by the interpolition of the Moan, as 
aforeſud. | 

But h<caufe an Eclipſe happens not, as was' faid before, but 
wen the S1n an} Moon ſeems to meet or oppoſe ane another in 
or 
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or near the Dragons-Head or Tail ; therefore by the following 
Rule you nwſt learn tofind the place of the Dregens-Head ard 
Tal, that ſo by the Suns ard Moons Progreſs through the E- 
cliptick,you may know when the Sunand ſhe w.]l meer, or oP- 
noſe each other in or near thoſe Points, and accordingly fore- 
know an Eclipſe. | 


How to. find the place of the Drag ons-Head 


and "Tail. 


The Dragon-Head and Tail finiſhes a Retrograde Revoluti- 
on through the Ecliprick in 18 years 224. dates and 3. hours; So 
that inone year it moves 19. deg. and 20. min. in a Moneth 7. 
deg. 36. min. and in one day 3. min. Therefore if for any time 

- or to come, you know the Place of the Dragens Head or Tail 
you may add or ſubſttraCt 19. deg. 20. . for every year, I. deg. 
36. min-for every Moneth, and 3. min. for every day, and the 
Remainder ſhall: be the deg. and min. that the Dragons-Head 


or Tail is. 
Example. 


Ir is to be ſuppoſed thatT remember the Place ofthe Drapons- 
Head to be in 9-12 deg. 20 min. I would know the Place of the 
Dragons-Head for this preſent Day, Ser. 17. 1669 Since Fa- 
24ar) 1.1663.there 156 Years8 moneths and 17 daies paſt: There- 

. fore for each Year Lallow 19 deg.20 minwhich makes 116 deg. 
forthe 8 moneths Iallow 3 deg.and 8 times 36min.viz.12 deg.4.8 


min. more,which makes 128 deg. 4.8 min.and for the 17 daies I al-. 


.Jow 5 min.which, 116--co 
I2-—48 


51 added together, make 


r29deg.39 min. 


-which ſubſtrafted (becauſe the Dugrediied moves contrary: to' 


the ſucceſſion of Signs) from ny 12 deg. 20 min. leaves 5 2 deg. 

- +41 min. for the Place ofthe Dragons-Head Sepr. 17. 1669. 'The 
Place of the Dragons-T ail, as was ſaid before, is the Degree and 

Minute of the Ecliptick oppoſite to that of the Dragons-Head, 
which in this Example is WL 2 deg. 41 min. 


Here: 


Here follows the Ancient 
STORIES oftheſeveral STARS, and 


CONSTELLATIONS. 


Shewing the Poetical Reaſons why ſuch Various Fi- 
guresareplacedin HEAVEN. 


Colletted from I Ron. 


And Firſt, 
Of the Northern Conſtellations. 


preheminence, becauſe it is neereſt of all the reſt 

unto the North Pole; And is called of the Greeks 

Ar&os , whereupon the Pole is called the Pole 
ArSick, for thatitis neer unto that Conſtellation. Ir is alſo 
called H:lice minor, becauſe of the ſmal revolution which it 
maketh round about the Pole : or rather of Elice, a Town in 
Arcadia, wherein Cali/#a the great Bear, and Mother to the 
leſs, was bred. Iris called Cynoſurs, becauſe this Conſtellati- 
on, though it carry the name of a Bear, yet ir hath the tail of a 
Dog : Laſt of all, it is rermed Phenzce, becauſe that Thales, 
wno firit gave the name to this Conſtellation, was a Phanician : 
And therefore rhe Phenicians being taught how to uſe it in 
their Navigations,did callit by the name of the Country where- 
in Thales was born. It confiſteth of 7. ſtars, which the Larines 
call Seprentriones ; becauſe by their continual motion thoſe ſeven 
ſtars do as it were wear the Heavens. 'The Spaniards call them 
all Boſina, that is an Hoy; becauſe they may be very well 
broughr into that form 3 whereof that which is inthc as of the 
tail, is callzd the Pole-ſtar, by reaſon of the neareneſsthereof unto 
the Pole of the World: for ir is diſtam(according to the opinion 
of moſt)crom the true Pole,but 3 deg. 30. min. The mg" 


|Y] Rsa Minor. Thu Conſtellation hath the 
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call ir Alrukaba : And of the Scythjans it is ſaid to be an Zrow 
nail, and is worſhipped by them as a God. The two ſtars thar 
are in the ſholders of the Bear, are called the Guards, of the Spa- 
niſh word Guardare, which is to behold ; becauſe they are dili- 
gently ro be looked unto, in regard of their ſingular uſe which 
they have 1n Navigation. | 

The reaſon why this C onltellation was brought into the Hea- 
vens is diverlly fer downy and firſt in this manner: Sat:1rn having 
recevied of the Oracle that one of his Sons ſhould bannſh kim our 
of his kingdom,determined with himſelf to kill all tie men chil- 
dren that he ſhould beget: whereupon he gave command to Ops 
his wife, being then great, that ſhe ſhould ſhew him the child {o 
ſoon as ever it was boyn z But ſhe brivging forth Jupiter, and be- 
greatly del;gated with his hair, gave the chuld unto two Nympls 
of Crete,dwelling in the mount Dz&e;whereot this was onc,and was 
called Cyn1{ura, the other was Helice. | 

Tupiter, after that (according to the Oracle) he had Lereft his 
Fatner of his Kingdom, 1n recompence of their paines and cour- 
teſie, tranſlated them both into the Heavens, and made of them 
two Conſtellations; the Leſſer Ber and the Greater Bear. 

Otherſowe ſay that it was Arca; the ſon of Califfo, and they 
tell che tale on thismanner Calyſto a Nymph of {mgular beauty, 
daughter to Lycaon King of Arcadia, induced by the great 
deſire ſhe had of hunting, became a follower of the Goddeſs 
Diana. After this, Tupiter being enamored with her Beauty, ard 
out of hope, by reaſon of her profeſſion to win her love in his 
own perſon conterfeited the ſhape of Diana, lay with Calyſte, 
and got her with child, of whom was born .a ſon, which was 
called Arcas. Diana or rather Juno, being very much offen- 
ded here-withturned Calyſo into a Bear. Arcas her ſon at the 
Age of fifteen, hunting 1n the woods by chance lighted upon his 
mother in the ſhape of a Bear : who knowing her ſon Arcas, 
ſtood ſtill that he might come near unto her, and not be afraid : 
bur he fearing the ſhipe of fo cruel aBeaſt, bent his bow of pur- 
pole to have {lain her: whereupon Tupiter to prevent the mil- 
chief rranſlated them both into Heaven, and of them made two ſc- 
veral Conſtellations : unto.the /efſer Bear, there helongs but one 
ſtar unformed. 

2. Urns aM a ro R, the Greater Bear, called alio of the 
. Greeks Ardos, and Helice, conſiſteth of 27 ſtars, Among the 
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which, thoſe {even that are in the hinder partand tail of the Bear» 
are molt obſerved; the Latines call them Plauſtrum; and of our 
men they are called Charles Wayn, becauſe the ſtars do ſtand in 
ſuch ſortzthat che three which are in the tail reſemble the Horſes, 
anJ the other four whuch are in the flank of the Bear, ſtand (after 
a manner) like the Wheels of a Waggon, or Charriot ; and they 
are ſuppoſed by ſometo be greater than the Sun. The reaſon of 
the T'ran{lation of this Conſtellation into the Heaven, is at large 
{t down in the other Conſtellation, and therefore needs not here 
to be repeatcd. This Conſtellation was firſt invented by Nau- 
ptins,the Father of Palamedes the Greek:and in great uſe among 
the Grecians; and this 1 to be noted both in this and the former 
Conſtellation, that they never ſet under the Horizon, in any part of 
Europe:which though it fall our by reaſon of their ſcituation inthe 
Heavens; yet the Poets lay, thatit came to paſs through the dil 
pleaſure and hatred of Fun; who for that ſhe was by Califtomade 
a Cuckqueun, and ws: notwithitanding(as ſhe took it)in diſpight 
of her, were tranſlated into Heaven, requeſted her brother Nep- 
742e,that he ſhould never ſuffer thoſe Starsto ſet withinhis King- 
dom. To which requeſt Neptune condiſcended;fo that in all Er- 
rope they never come neer unto the Sea, or touchthe Horizon. If 
any cne muveltbar({ceing ſhe hath the form of a Bear)ſhe ſhould 
lwuve a tailſo long; Imagine that Jupiter fearing to come too nigh 
uo her teeth, laid hold on her tarl, and thereby drew herup in- 
to Heaven, ſo that ſhe of her ſelf bemg very weighty, and the 
diltance from the Earth to the Heaven very great, there was 
creat likelyhood that her tail murft ſtretch. "The unformed ſtars 
b.longing to this Conſtellation are eight. 

}. DR a Go, the Dragon, of ſome named the Serpent ; of 
others the Snake, by the Arabians, Abenand by Fun& mus Flo- 
rentizus Vraro; becauſe he windeth his tail round about the 
Eclptick Pole ; ir containerh 37. ſtars. This was the Dragon 
that kept the Golden Apples in the Orchard of the Heſ perides, 
(now thought tv be the Hands of Cape de Virde) and for his di- 
Iigence and watchtulnets, waafterwards tranſlated into Heaven : 
Yer others fav thar he came into Heavenby this occaſion; when 
CHWMmerg wit'tood the Gyants fighting againſt the Gods ; rhey 


to terrific her, threw at her a michty Dyog02; bur ſhe catching 
him in her hands, rhrew him 3. { ently up into Heaven, and pla- 
cd itim-there,. as a memorial of that her reſiſtance. Others 
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woull ave itto be the Serpent Python, whom Apollo ſlew, after 
the Deluge. 

4 CEPHE VU s,.containeth in him 11. ſtars, and hath two 
unformed. This was a King of the ©£rhjoprans, and Husband 
unto Caſſioperazand tather of Andromeda,whom Perſ xs married. 
He was taken up into Heaven, with his wife and dayghter,for the 
good deeds of Perſeus his ſon in law ; that he and his whole ſtock 
migat be had in remembrance for ever. "The Star which is in 
his right ſh »ider, 1s called by the Arabians Alderahiemin;(i. e.) 
hiz right Arm. | 

5. Boo TE s, the driver of the Oxen(for ſo I ſuppoſe rhe 
name to fignifie, rather then an Herd ſman; for he harh not his 
name becauſe he hath the care of any Cartel, but only becauſe he 
is ſuppoſed to drive Charles bis Wain, which is drawn by 3 Ox- 

en) he 1sallo called Arophilax,the keeper ofthe Bear,as though 
the care of her were commutted to him: This Conſt:1lrrion cor- 
Giteth of 22. Stars..S9me will have Bootes to be Arcas, the Son 
of her who before was turned mro the Great Bear; and they 
tell che Tale thus : Lycaon the Farher of Califto, receiving Tut 
rer into his houſe as a gueſt, took Arcas his daughters ſon, and 
cit him in pieces; and among other Services, ſet him before 7«- 
piter to be eaten: for bythis means he thought to prove if his 
ueſt were a God, as he pretended to be. Fupiter perceiving 
this heinous fact,overthrew the Table,fired the houſe with li ght- 
ning, and turned Zycaon into a wolf : but gathering, and ſerting 
together again the limbs of the child, he commited him to a 
Nimph of tie to be kept : Arcas afterwards coming to 
mans eſtate,and hunting in the woods lighted at un-awares upon 
his mother, transformed by uno into the ſhi® of a Bears 
whom he perſued into the Femple of Fupiter Lyceus, whereunto 
by the law of tne Arcadians,it was death tor any man to come. 
For as much therefore asthey muſt of likelyhood be both ſlain, 
Caliſtoby her ſon, and he by the Law;Fupzterto avoid this mit- 
caeif, of meer pitty took rhem both up into Heaven. Unto this 
Conſtellation belongerh bur one {tar unformed,and it is between 
the legs of Bootes, and by the Grecians it 1s called ArFurus, be- 
cauſe of all the ſtars neer the great Bear named Ar&os, this flar 
is firſt ſeen neer her tail in the evening. The Poetical in- 
vention 15 thus. r 
* Jearus the Father of Erigome, having received of the God 
Eel Bacchus 
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Bacchus a Flagon of wine, t2 declare how good it was ſor mortal 
men, travelled therewith into rhe Territories of Athens, and 
there began to carouſe with certain ſhepheards.they being greatly 
del17'xted with the pleafantneſs of the wine, being a new kird of 
liquor, began to draw ſo hard at it, that ere they left off, they 
wer? pat oneanl1 thirty; and in the end, were fain to lay their 
heads to reſt; . Bt coming unto themſelves again, ani finding 
r1cir brains ſcarce in good temper, they. killed 1corms, thinking 
indecd that he hal exther poyloned them, .cr at the leaſt-wile 
made their brains intoxXicate. Erigone was ready to die for grief, 


and ſo was Mera, her little dog, But Jupiter to allzy their grief, - 


placed her father in Heaven, between the legs cf ArFophilax. 
6.CoRoNAa BoRE a, the Newhern parland, con- 
{itcrh of exght ſtare; yet Ovidtarn, that it hath mine. This was 
the Garland that Vers gave unto Ariadne, when ſhe was mar- 
red umto Bacehns, in the Ie Naxzs, after that The ſous had for- 
{ken her : wich GarlanJl, Pacchus placed in tl:e Heaven; as a 
token of his love. Nowicis will haveit to be the Crown of the 
Firgia Mary. | 
7. Enconas13: This ConſtHation hath the name, - 
becauſe it is exprefled under the ſhape of a man kneeling upon 
the one knee, x14 i3 therefore by rhe Latines called Impemculur, 
It cont.meth 29 ſtars and wanteth a proper name, becauſe of 
the creat diverlity of opinions concerning the ſme. For ſome 
vill have it ro be Hercules, that mighty Conquerer, who for his 
12. Ibours was thought worthy to be placed in the Heaven, 
a1l nghunto the Dragon waom he overcame. - Others tell the 
tile thus : fr 4 when the T yrans fought againſt the Gods, they 
for fear of th 

whereupon the Heaven was ready to have fallen, had not Hercw- 
es togetiier with Atlasler his neck 'anto it, and ſtayed the fall : 
and for his deſert, he was placed in the Heaven, x 
' 8. L y a: the Hayy, iticontaineth 10. ſtars ; whereof thus 
goeth the Fable. The River N#us ſwelling above his barks, 
overflowed the Country of Egypr; after the fall whereof rhere 
were left inthefields divers kinds of living things, and amongſt 
the reſt a Tortoiſe; Mercury, after the fleſh thereof was conſumed, 
the ſinews {till remaining, found the ſame;and ſtriking it,he made 
itycild acertain ſound; whereupon he made an Harp like unto it, 
having 3.ſtrings and gaye it unto Orpheus the ſon of 4 
1s 


yarts; ran all unto the one fide of the Heaven : | 
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This Harp was of ſuch excellent-ſourd, that Trees, Stones, Fowls 
and wild Beaſts are faid to follow the found thereof. After ſuch 
time therefore that Orpheus was {lain by the wemen of T hrace, 
the Muſes by the g5od leave of Fepiter, and at tre requut of 
Apolh, placed this Harp in Heaven, Nevidzes will have it to be. 
the Harp of David,whereby he pacified the evil ſpirit of Sar. 
This Conftellarion was afterwards called Valtry Cadens, the full. 
ing Grype : and Falco the Falcon; or Timpanum the Timbr.l. 
. OL o R, or Cyonus\ the San called of the Caldzans 

Adigege: it hath 17 ſtars : of this Conſtellation the Poets Fable: 
 inthis manner. 7pitc being overtaken with the love cf Leda 
the wife of Tyndarus King of Oebalia, and knowing no honeſter 
way to accompliſh his defire, procured Venus to turn her ſelf 
into an Eagle, and himſelf he turned into the ſhape of a Swan 
Flying therefore from the Eagle, as from his natural encmy, thav- 
earneltly perſued him, he lighted of purpoſe in the Lap of Leda, 
and, as 1t were,for his more ſafety, crept into her boſome: The 
woran not knowirg who it was under that ſhape, but holding ' 
(33 ſhe thought) the Sway falt m her arms, fell a flcep: In the 
mean while Fupiter enjoyed his plea'ure; and having obtained 
that he came for, betook him again unto is wings; and in me- - 
morial of Eis purpoſe (attained urdcr that form) he paced the - 
San among the ſtars. | 

O14 calleth this Conſtellation Miviws, the Kite, and telleth : 
thetale thus. "The Earth being realy offended wi h Fupiter, - 
becauſe he had driven Satury his father out of his Kingdcme, + 
brought forth a monſtrous Bu}, which in his hinder parts was 
like aSerpent; and was afterwards called the F:tal Bel]; becaufs : 
the Deſtinizs had thus decreed, that whoſoever gould ſlay him, 
and ofter up his entrails upon an Altar, ſhould overcome tbe eter. - 
nal Gods. Briarens that mighty Gyant, and arc'ent cn'my of the | 
Gods overcame the Bull, and was ready to have ola. vp his 
entrails according to the decree of the Deſtinies: but Fupirer * 
fearingthe event commanded the Fowls of the Air to ſnatch 
them away : whichalrhough to their power, they endayoured, 
yet there-was none of them found ſo forward and zpr to that ati- - 
as the Kite, and for that cauſe. he was accordinly, rewarded with 
a place in Heaven.Someccall this Conſtellation Orus that is, the 
Bird: others call it Yultur Volans, the Flying Grype: It is alſo call 
ed, Gallina, the He. Unto this Coritellatzon do belong two un- 
formed Stars. - Ee} ' 10. Cas: 
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19. Cas5I0vEITA, She conliſteth of 73. Stars. This 
wa the Wite of C:p5e45, and the mxther of Azdrome1z, whom 
Perſus married, and for his ſake was tranflated into Heaven, as 
{me write. Otaers ſay that her beauty being {ingular, ſhe waxed 
{> proud, thatſhe preferred her ſelf before the Nerizdes,which were 
the Nymphs of the Sea : for which cauſe, unto her diſgrace, and 
tie example of all oth.rs that in Prile of their hearts would ad- 
vance themlves above tier betters ſhe was placed in the Hea- 
ven with her hea] asit wer2 dawnwards;(o that in the revolution 
of tae Hevens ſhe ſemeth ro be caried head long. 


it. PERSEvVU s, he hath 26. Stars. Tins was the Son of . 


Fupier, whom he in the likeneſs of a Go/4en ſhower begat upon 
Dane, the daugiter of Acriſ;us. This Perſeus coming unto mans 
eſtate, and being Furniſhed with the Sword, Hat, and Wings of 
his brother M:-rcury,and the Shield of his Siſter 2rerva, was ſent 
b - hisFfoter tartter PolideF&es, to kall the Monſter Meduſa, whom 
he ſlew; and cutting off her head, carried it away with him : Bur 
as he was haſting homeward, flying m the Aar, he elpied Andre. 
meda the dwugarer of Cephens and Caſſiopea, for the pride of her 
mother, bound with a Chain unto a Rock, by the Sea ſide, there 
t be devoured by a Whale : Perſeus taking notice and pitty 
of the caſe, undertook to tight with the M _. upon condition 
that Androm:Ja might be his W ife; to be ſhort,he delivered 4n- 
drom:1a,married her, and returning homeward unto the Ifle Seyz. 
phus,he found there his grand-father Acriſius whom by miſchance 
ad unadviſedly he ſlew with a quoit: (or as Ovid reporteth,with 
rheterrible ſight of the horrible head of M:duſa,norknowing that 


It was his grand-farher : but afterwards underſtanding whom he 


had flain, he piged away through extream ſorrow: whereupon 
T upirer his Father pittying his grief,took him up into Heaven: and 
there placed him 1n that form wherein he overcame MeJuſa, 
with the Sword in one hand,and the head of Meduſa in the other, 
andthe Wings of M:rcury at hisHeels. This Conſtellation becaule 
of tFe unluckineſs thereof is called by Aſtrologers Cacodemon(;. e.) 
Urluckly, and Unfortunate. For (as they ſay)they have obſerved 
ut, that whatſoever is born under this Conſtellation, having an 
evil aſpect,ſhall be ſtricken with Sword, or looſe his Head. Novi- 
dins (ach that it is David with Goljah his head in one hand, and 
his ſword in the other. The unformed Stars belonging unto this 


Conſtellation, are three. : 
12, Au- 


. G 4 


bm 


or of the Stars. 


12. AURIG A, the Waggumer, or Carter: he confilteth of 
14. Stars: the Arabians call him Alawotghe Greeks Hemochus, 
(4. e.)a man holding abridel in his hand, and ſo is he pictured, E © 
ratoſtene; affirmeth him to be Er;&honzous King of Athens, t\iſt 
ſon of Vulcan ; who having” moſt deformed 7 Jo deviſed firo 
the uſe of the Waggon or Charriot,and joyned horſes together tt. 
draw the ſame, to the end thar lie ſitting therein, might the b e- 
ter conceal his deformities. For which invention, Fupiter tran f] 
ted him into the Heavens. 

In this Conttellation there are two other particular Conſtell- 
tions to be noted ; whereof the one conliſteth but of one Star a- 
lone, which is in the left ſholder of Auriga, and is called Hir- 
cas, or Capra the Goat ; the Arabians call it Alhajoth : The o- 
ther conſiſteth of two little Stars a little beneath rhe other, ſtard- 
ing as it were inthe hand of Awiga; this Conſtellaricn is cal- 
led Hedithe Kids. The tale is thus ; Saturn (as you heard be- 
fore)had received of the Oracle, that cne of his 1ons ſhould put 

him outof his Kingdom, whereupon he determined to devoure 
them all : Ops by ſtealth conveyed away Jupiter, and {:ne him 
to Mdiſſus King of Crete, to be nouriſhed: Meliſſus having 
two daughters, Amalthea and Adeliſ/a, committed Fupitr unto 
their Nurſery ; Amalthea had a Goat that gave ſuck unto two 
Kids, {o that by the milk of this Goatgſhe nouriſhed Fupiter very 
well.To requite this her care and courteſie, Tuperer(after he had 
put his Father out his Kingdom) tranſlated her Goar and her two 
Kids into Hewwen; and in remembrance of the Nurſe, the Goat 
1s called Capra Amalthea Notidins ſaith, that when Chriſt wes 
born,and his bi th made manifeſt by the Angels unto the Shep- 
herds;one of them brought with him for a Preſent, a Gear and 
two young Kids; which in token of his good will, were placed in 
Heaven. 

12. Opn1Ucnvs,orSERPENTARIUS, Thatis, 
the Serpent-bearer. This Conftellation hath no proper name,bur 
15 thus entituled, becauſe he holdeth a Serpent in his hands. Tr 
containeth 2.4.. Stats. Some ſay thar it is Hercules, and report the 
tale on this manner. Funo being a great enzmy to Hereutes, ſent 
two ſnakes to kill him as he lafileeping in his Cradle : but Her- 
cules being a luſty Child (for Fupitcr had ſp nt two daies 1n be- 
getting him) without much ado ſtrangled them both : In me- 
morial of (o ſtrange an evenr,Fupiter placed him in the Heavens, 
wit" a Serpentin his hands. I4. SE R-- 
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T4. SE RBE N-$, the Serpext of Ophinchus, which conliterh 
of 18. ſtars.Some ſay that it is one of the Serpents: that ſhould 
have ſlain Hercules in his Cradle. Nowidias ſauth, it is the Viper 
that bit Pau} by the hand.Others deliver the tale in theſe words; 
Gl2ucu the ſon of Mins King df Crete, was by misfortune 
drowaed in a Barrel of Honey: A450 his farhercraved the help 
of ZE ſculapins te Phylitian : an { that he mighr be driven per- 
force to help the Child, he ſhurhini»1p in a ſecret place, togerher 
wich the dzad carcaſs: whules 2 ſculapins ſtood ina great maze 
with himſelf what were beſt ro be done, upon a ſudden there 


. can? a Serpent creeping towards hiuythe which Serpent he flew 


with the ſtaff which he had in his hand. After this there came a- 


nuther Serpent in bringing in his mouth a certain herb, which 


 belaid upon the head of the dead Serpent, whereby he reſtored 


him unto life again. C/£ſculapizs uſing the {lame herb,wrought 
the fame eff2X upon Glaucw. Whereupon (after that) 2 ſcu- 


'Lapius (whom ſome affirm tobe Ophiuchrs) was place in the 


Heaven, and the $:1p2nt with him. 

15. SAGITT A, or Telun; the Arowor Dart. This was 
that Arrow wherewith Hereubes ſlew the Eagle or Grype that fed 
upon the Liver of Prometheus, being tyed with chainsto the top 
of the moun*: Caucaſus;and in memorial of that deed, was tranſla- 


ted into Heaven. ' Others will have it tobe one of thoſe Arrows » 


which Hercules at his death gave unto Phylodetes, upon which the 
Deſtiny of Troy did depend. The whole Conſtellation contain- 
et five Stars. ; 

16. AQUu1L a; the-Eazle, which is called Vulrar Volans, 
the fly:ng Grype : It hath in 1t 9. Stars. The Poetical reaſon of 


rhis Conttellation,s this 3 Fwpiter transforming himſelf into the 


form of an Eagle,rook Ganimides the Thojan Boy,whom he great- 


ly loved up into Heaven, and therefore in {igne thereof (becauſe 


by that means he performed his purpoſe) he placed the figure of 


the Bigle in the Heaven. There belong unto this Conftellar- 


on 6. Stars (before time) unformed, but now brought into the 


-Conſtellation of Antimons. Bur whereups®-that name ſhould, 


come, I know not, except'it were that ſome man deviſed it there 


-to carry favour with the Emperog#.Atrian, who loved. one Am 
tins Bithynicus ſo well, that he builded a Temple in his honour 
at CMintinea. 


17. DBLPHINwV 5, the Ddp5;n: Ittonaineth 105Stars; 
yet 


i. 
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of the Stats. 


| = Ovid in his ſecond Book de Faſtis, faith that it hath bur nine. 


either did rhe ancient Aſtroncmers attribute unto it any more, 


—_— to the number of the Muſes; becaiſe of all other Fiſhes 
the Dolphzn is {aid to be delighted with Mufick. The tale goeth 
thus concerning this Conftellatfon, When Neptune the God of 
the Sea greatly delwed to match with Amphitrite, ſhe being 
very modeſt a 4 ſhame-faced, hid her ſelf : whereup: n he ſent 
many meſſengers to feek her out, among whom, the Dolphin by 
his good hap, did firſt find her; and per{waded her alſo to match 
with Neptune: For which his good and truſty ſervice, Neptune 
laced lym inthe Heavens. 

Others (ay, that when Bacchus had transformed the Mariners 
that would have betrayed him, into Doſphins, he placed one of 
them in Heaven, that it might be a leflon for others to take heed 
how they carried any one out of his way, contrary both to his 
deſire, and thejr own promiſe. Nowideus refereth this Conſtcl- 
lation unto the Fiſh that ſaved For,as from drownivg. 

18. EQUicurL vs, is the little Horſe, and it confiſtcrh of 

Stars. 'This Conſtellation is named almoſt of no writer, ſaving 
Ptolomeus, and Alphonſus who followeth Prol-my, and therefore 
no certain tale or Hiſtory is delivered thereof by what means he 
came into Heaven. | | 

19. Equus ALATvus, the Winged Horſ., or Pegaſus, 
it containeth 20, Stars. This Horſe was bred of the blood of Me- 
duſa, after that Perſeus had cut off her head, and was afterwards 
taken and tamed by Bellerophon, whiles he dranckof the Raver 
Pirene by Corinth, and was uſed by bim in the conqueſt of Cht- 
mera: After which exploit Bellerophon, being weary of the earthly 
affairs, enJeavored to fly up inro Heaven. But being amazed in 
his flight, by looking down to the earth, he fell from his horſe ; 
Pegaſus notwithſtanding continuing his courſe, (as they feign ) 
entred into Heaven, and there obtained a place among the other 
Conſtellations. 

29. ANDROMEDA, She conliſteth of 23. Stargz,but 
one of them is comMion bath unto her and Pepaſes. Thif was 
the daughter of Cepheys and Cafſpopeia, and the Wife of Perſeus 
the reaſon-why Minerva; or, Þpiterplaced her iy the Heavers, 
15 hefore expreſſed. Novidius referreth this Conftclation unto 
Alexandria the Virgin, whom S. George through the good help 
of his horſe delivered from the Dragon. 
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21, TRIANGUL wv Mm, the Triangle, called alſo Deltorow 
becauſe ir is like the fourth letter of the Greek Alphabet 4, 
which they call Ded:a; it confiſterh of four ſtars. 'They ſay it was 
pla.ed in Heaven by C2ercury, thatthereby the head of the Ram 
might be the berterknown. Others ſay, that it was placed there 
in honour of the Geomerricians, among whom, the "Triangle is 
of a {inal importance. Others affirm, that Ceres in times paſt 
requeſted _ that there might be placed in Heaven ſome 
Figure repreſenting the forma of Sicilze,an Iſland greatly beloved 
of Ceres: for the fruitfulne(s thereof : now this Hand being tri- 
argular, (at her requeſt) was repreſented in the Heaven under 
that form. | 

Thus much conc:rning the Conſtellations of the Northern Hemi. 
ſphere. Now foll av ihe Poetical Stories of the Conſtellations of the 
Southoarn Hemiſphere. 


Secondly, 


Of the Sourhern Conſtellations. 


of the Se. 

have devoured Adromeda, but beirg overcome by 

Perſeus, was afterwards tran{lated ito Heaven by Fu- 
piter, as well for a token of Per feus his manhood, as for the by hb 
nz{ of rhe fiſh it ſelf, This Conſtellation confiſteth of 22. Stars. 

2. Or 10N, this hath 38. Stars. The Poetical realon of 
his tranſ]tion into the Heavens, ſhall be ſhewn in the Scorpjon, 
amongſt the Zodietical Conſtellations. The Ancient Romans 
called this Conſtellation Fugala ; becauſe it is molt peſtiferous 
unto Cartel, and as it were the very cut-throat of them. There 
are bright Stars in his girdie, which we commonly call our Zze 
dizs yard, or wand. Nowidias, applying this ſword of Orion 
untq Scripture, wHl have it to be the ſword, of - Saud, afrerwards 


I. C ET v s, the Whale, it is alſo aalled the Lim, or Bar 


'called Paul, wherewith he perſecuted the Members of Chriſt : 


which after his converſion was placed in Heaven. In his left 
ſh )1d?r there i$a very bright Star, waich in Latine 1s called Be/- 
Latris, the FWarriour, in the Foeminine gender. I cannot find the 
realon except it be this; that Women born under this Conftel)-ci- 

on 


This 15 that monſtrous 6ſh thar ſhould 
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on {hill have m1ghty toungs. the reaſon of the Ox-h;de which he 
. hath in is hand may be gathered out of the next tory. 
3, FLUvrivus, the River; it comprehendeth 34 Stars. 
I: as called by ſome Eridawus, or Padus; and they fay that it was 
placed in Heaven in remembrance of Phaeton, who having ler 
.the waole World on fire by realon of miſguiding of his father 
Ph2bus his Charriot, was {lam by Fupiter with a thunder-bolr, 
and tumbling down from Heaven, tc1] into the River Eridans, 
or Padus which the Italians call Po. Others ſay that it is Ny- 
bus, and that that Figure was placed in Heaven becaiſe of the 
excellency of that River,which by the Divines 13 Called Gihon; 
and 1s one of the Rivers of Paradice. Others call it Flumen O,;- 
ons the flood of O10; and ſay, that it was placed rhere, to 'betc- 
ken the off-ſpring from whence Orion c:me : for the tale 1s this 
reported of kim, | 

Tupiter, Neptune,and Mercury, travellingupen the Earth inthe 
likeneſs of Men, were requeſted by Hyrers to take a poor lodoing 
at his Houſe for a Night: they being overtaken with the evVcninTs 
yeelded unto hisrequeſt; Hyras made rhem good cheer, killing 
an Ox fortheir better enterramment: The Gods ſecing the good 
heart of the old man,willed him to demand what he would in 
recompence of kiz fo friendly cheer. Hyrexs and his Wite being 
old, requeſted the Gods to gratity them with a' Son. They to 
falfill his deſire, called for the hide of the Ox that 'was ſlain, and 
having received it, they put it into the Earth,and made water into 
it all three together, and covering it, willed Hyrezs within ten 
moneths after to dig it out of the Earth again; which he did, an | 
found therein a Man-child ; whom he called Ourjon, ab Urina, 
of pils; alrhougi afterwards by leaving out the ſecond letter, -he 
was named Or:0n. At ſuch time therefore. as he was placed 1n 
Heaven, this fload was joyned hard to his hecls, and the Ox hide 
wherein the Gods did piſs, was ſet in hisleit hand, in memorial 
of his OiE-fpring. | 

4. Lt pv s, tae Hare, which conſiſtcth of 12. Stars. This 
Conſtellation was placed in Heaven herween the legs of Orzom, 
to ſignifie the great delight in hunting which he had in his life 
time: but others think it was a frivolus thing, to ſay that ſo 
notable a fellow as Orion would trouble himſelf with fo ſmal 
and timerous a beaſt as the Hare: and therefore they tell the tale 


thus. 
Ff2 y In 
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In times paſt there was not a Hare left in the Ifle Leros : a cer- 
rain youth therefore of that I{land, being very deſirous of thar 
kind of bealt, brought with him trom another Country therea- 
bout, an Hare great with young ; which when ſhe had broughr 
forth, they in time became ſo acceptzble unto the other Countri- 
en, that every one almoſt deſired to have and keep a Hare. By 


reaſon whereof, the number of them grew to be {o great, within 


a ſhort ſpace after, that the whole Tland -became full pf Hare, 
{., that rheir Maſters werenot able to find them meat: Whereup. 
on the Hares breaking forth into the fields, devoured their Corn, 
\W hereforethe inhabitants berng bitten with hunger, joyned to. 
gether with one conſent, and (though with much ado) deftroy- 
ed the Hares, Fupiter therefore placed this-Conſtellation in) the 
Heuvens;as well to exprels the exceeding fearftulneſs of the beaſt, 
as alſo to teach men this leflon ; that there is nothing ſo much 
rt be defiredin this life, but that at one time or an other it bring- 
eth with it more grief than pleaſure. Some ſay, that it was plced 
in Heaven at the requeſt of Ganimedes, who was greatly delight- 
cd with hunting the Hare. 

5. Canis MajoR, the Great Dog, it conſiſteth of 18. 
Stars. Iris called Sirjzzs Cans, becauſe he caufeth a mighty 
drought by reaſon of his-hear. This is the Conſtellation that g1- 
veth thename unto the Canicular or Dog aates ; whoſe beginnin g 
nd end 1s not alike inall places, but hath a difference according 
to the Country and Time : as in the Time of H [yprocrates the 
Fhiſitian, who lived before the time of Chriſt 4co. years, the 
Canicular daii s began the 13. or 14. of fuly. . In thetime of A- 
wicenna, the Spaniard, who livedin the year of our Lord 1100, 
the Caniculgr daies began the 15. 16. or 17, of Fuly. Tn our 
Country, they being about S*. Fames-tide, but we uſe to account 
them from the6. of Fly. to the 17. of Auguſt; which is the time 
when the Sun beginnethto come near unto, and to depart from 
this Conſtellation.. We ; 

Nowvid;n5will have it to be referred to Tobias Dog ; which 
may very well be, becauſe he hath a tail ;, Tobias Dod had one ; 
124 Certain fellow once concluded : becauſe it 1s written that 
Tebzrs his Dog fawned upon his Maſter, therefore it 15 to be 
noted ({ajd he) that he had a tail.. "The Poets ſay, that this is the 
Dog whom Fupiter ſet to keep E wropa, after that he had ſtolen 
her away, and conveied her into Cyeer, and for his gocd ſervice 
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was placed in Heaven. Others {ay that it was one of Orjcn Lig 
Dogs, "There belong unto this Conſtellation 2 1. Stars unfo1 med, 

6. Canis Minox; the Lefw Dog; thisof the Greeks 
1s called Procyon, of the Latines Ante Cams; it containeth but 
two Stars. Some ſay, that this was alſo one of Oriuzs Degs. O- 
rhers rather affirm 1t :o be 44zra the Dog of Origone, or rather 
of Icarius her father,of whom mention is made inthe Conſte1la- 
tion of Bootes, and Virgo. This Dog of meer love to his Maſter, 
being ſlain, as aforeſaid, threw: himſelf into the River Az:ygrus, 
but was afterward tranſlated into Heaven, with Origone. Among 
the Poets there is great diſſenſion which of the tw>ſhould be the 
Dog of Origone ; ſome ſaying one, ard ſome tne other, and 
therefore they do many times take tic one for the other. 

7, ARGu Nav 1s, the Ship Argo, which comprehen. 
deth 4. Stars; this 15 the Ship wherein Zaſon dill terch the Gul. 
den Fleece from Colchjs, which was afterward placed in Heaven 
as a memorial, not only becauſe of the great Voyage, bur allo, 
becauſe (as ſome will have it) it was the firſt Ship wherein any 
man ſayled. Their rcaſon why this Ship is nct mace whole is, 
that thereby men might be put in mind not ro di{pair, albeir 
that their Ship miſcary inſcme part now and there {ume avouch 
it to be the rk of Noe. Nowidins faith 1t 1s the Ship whercin the 
A 'poſtels were, when Chriſt appeared "Into them walkirg on the 
Sea. In one of the Oars cf this Ship, there is a great Star, called 
Canopus, or Canobis , which the Arabians called Shut, 2s it 
were a bone-fire, becauſe of the greatneſs thereof, It 13 not ſeen 
in Ijal 9, nor nany Country on this fide of Traly: Some ſoy that 
Canobus the Maſter of Menelans his Ship was transiormed ir.to 
rh1s Star, | 

8. Hy DR 4, the Hyare; that bath 25. Stars and two unfor- 

med. 
' 9. CRATER, the Cypor fanding piece; that bath ſeven 
Stars, ſome ſay that this was the cup wherein Tagathon, that is 
the chief God, mingled the ſtuff whereof be made the fouls 
of Men. 

10. Cor v vs, the Croz; this hath ſeven Stars. Theſe 3. 
Conſtellations are to be joyned together, becauſe they depend up +: 
onone Hiſtory,which 1s this. Upon atime Apollomade a folemre 
fealt ro Fupiter, and wanting water to ſerve his turn, he delivercd 


a cup tothe Crow (the bird wherein he chiefly delighted) ard 
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In times paſt there was not a Hare left in the Ifle Zeros : a cer. 
rain youth therefore of that I{land, being very deſirous of that 
kind of beaſt, brought with him from another Country therea- 
bout, an Hare great with young ; which when ſhe had brought 
forth, they in tiwe became ſo acceptzble unto the other Countri- 
men, that every one almoſt deſired to have and keep a Hare. By 
reaſon whereof, the number of them grew to be {o great, within 
a ſhort ſpace after, that the whole Ifland became full of Haves, 
{ that their Maſters were not able to find them meat: whereup- 
on the Hares breaking Forth 1nto the fields, devoured their Corn, 
\Whereforethe inhabitants being bitten with hunger, joyned to. 
gether with one conſent, and (though with much ado) deftroy- 
ed the Haves, TFupitertherefore placed this-Conſtellation inj the 
Hewwvens;as well to expreſs the exceeding fearfulneſs of the beaſt, 
as alfo to teach men this leflon ; that there is nothing ſo much 


t> be dcfired in this life, but that at one time or an other it bring. 


eth wirh 1t more grief than pleaſure. Some ſay, that it was pliced 
in Fleaven at the requeſt of Ganimedes, who was great] y delight- 
cd with hunting the Hare. 
5. Canis Mao, the Great Dog, it conliſteth of 18. 
tars. Iris called Sirjzs Cans, becauſe he cauſerh a mighty 
drought by reaſon of his-heat. This is the Conſtellation that g1- 
veth thename unto the Canicular or Dog daies ; whoſe beginnin g 
and end 1s not alike inall places, bur hath a difference according 
ro the Country and Time: as m the Time of Hyprecrates the 
Fhiſirian, who lived before the time of Chriſt 4co. years, the 
Canicular daii s began the 13. or 14. of Faly. . In therime of 4. 
vicerna, the Spaniard, who livedin the year of our Lord 1100, 
the Camiculgr dues began the 15. 16. or 17, of Fuly. In our 
Country, they being about S*. Fames-ride, but we uſe to account 
them from the6. of Fuly.to the 17. of Auguſt; which is the time 
when the Sun beginnethto come near unto, and to depart from 
this Conſtellation. | : 
Nowvid;:5will have it to be referred to. Tobias Dog ; which 
may. very well be, becauſe he hath a tail 3 Tobias Dod had one 5 
as 2 certain fellow once concluded : becauſe it is written that 
Tobias his Dog fawned upon his Maſter, therefore it 15 to be 
noted ({aid he) that he had a tail. . "The Poets ſay, that this is the 
Dog whom Fupiter ſer to keep E wropa, after that he had: ſtolen 
her. away, and conveied her into. Creer, and for his gocd ſervice 
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was placed in Heaven. Others {ay that it was one of Orijcn |:i; 


Dogs. "There belong unto this Conſtellation 2 1. Stars unfo1 med, 
6. Canis MiNnoR; the Lefw Dog; thisof the Greeks 
is called Procyon, of the Latines nte Cams; it containeth but 
two Stars. Some:ſay, that this was alſo one of Oriuzs Deg. O- 
thers rather afhrm ut :o be 142 the Dog of Origone, or rather 
of Icarius her father,of whom mention is made inthe Confſt«11a- 
tion of Bootes, and Virgo. This Dog of meer love to his Mcſter, 
being ſlain, as aforeſaid, threw himſelf into the River Ar:ygrus, 
but was afterward tranſlated into Heaven, with Orjgore. Among 
the Poets there is great difſenſion which of the two ſhould be the 
Dog of Origone;, {ome ſaying one, ard ſome tne other, and 
therefore they do many times take tue one for the other. 

7, ARGo Navls, the Ship Argo, which comprehen. 
deth 41. Stars; this 15 the Ship wherein Faſon did terch the Gul- 
den Flecce from Colchjs, which was afterward placed in Heaven 
as a memorial, not only becauſe of the great Voyage, but allo, 
becauſe (as ſome will have it) it was the firſt Ship wherein any 
man ſayled. Their rcafon why this Ship is not mace whole 1s, 
that thereby men might be put 1 mind not. to di{pair, albeit 
that their Ship miſcary in {cme part now and then: {.me 2vouch 
it to be the {rk of Noe. Nowidns faith it is the Ship whercin the 
Apoſtels were, when Chriſt appeared "into them walking on the 
Sea. In one of the Oars cf this Ship, there 1s a great Star, called 
Canopus, or Canobus , which the Arabians called Shut, 2s it 
were a bone-fire, becauſe of the greatneſs thereof. It 13 riot ſeen 
in Daly, nor in any Country on this fide of Traly: Same ſoy thar 
Canobus the Maſter of Menelars his Ship was transiormed 1r.to 
rhus Stir. | 

8. Hy DR az the Hyare; that bath 25. Stars and two unfor- 
med. 
' 9. CRATER, the Cypor fanding piece; that bath ſeven 
Stars, ſome ſay that this was the cup wherein Tagathon, that 15 
the chief God, mingled the ſtuff whercof be made the fouls 
of Men. 

10. CoRv vs, the Cro; this hath ſeven Stars. Theſe 3. 
Conſtellations are to be joyned togerher, becauſe they depend up: 
on one Hiſtory,which 15 this. Upon atime Apollo made a {olemre 
fealt ro Fupiter, and wanting water to ſerve his turn, he deliverc d 
a cup to the Crow (the bird wherein he chiefly delighted) ard 
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ſent him to ferc't water therein. T'ne Crow flving towaras the Ri- 
ver, ſpyeda b1g-tree, fell in hand with the t'igs,and abode there 


till they were rp? : In the en, when he had fed his hill of them, 


aa {| haa {atisficd his longingzhe bethovgar him{elf of his errand, 
a 14 by reaſon of L13 long delay, fearing a check, he caught up a 
C\.ke in his bill, brougit it to Apollo, and told him that the ſn; ke 
wo':!l.i not let him fill tne Cup witli water. A pollo ſeeing the im- 
P 1-12Cy of the bir, gave hyn thisgifr, that as long as the Figs 
wore nat ripe upon the Tree, fo lorg he ſhould never drink: and 
Fr a memorial of the ſilly excule that he made, he placed buth 
the Cr.2, C9, and Snake, in Hewcn, | 

fi LE NT AURUS, the Centaurewinich comprehenderh 
27 ®rtars. Some fay, that this 1s Typhon, others call him Chiron, 
te Schoclmaſter of thoſe three exccllent mor:, Herceles, Achiles, 
ad (EZ ful afi:s:; unto H ereles he read Aſffrouomy, he trained 

«Pg . oa; A "MF 

up Acailles in Moifick, and 2£ ſcutapins in Phyſick: and for his 
wright life he was turned into this Conſtellation. Yer Virgil cal- 
leth Sa9:/:ar4zes by the name of Chiron, In the hinder feet of this 
Conſcllarion, thoſe Stars are {et which are called the Croſters, ap- 
pexrirg to the Mariners as they {ail towards the South Seazin the 
tzrm fa Cro's, whereuponthey have their name. The four 
S+z*5 whoichare in the Garniſh of the Centaurs Spear are account» 
ei by Pry:{us 48 a peculiar Conſtellation, and are called by him 


 T%;rſelochus,which was aSpear compaſſed about with vine leaves: 


but they are calledby Coperincus and Clavias, and other Aſtrono- 
mers, the Stars of his Target. It ſhould ſeem that they were de- 
cered by the oldtranflation of Prolomie, wherein Scuturs is put 
tor Haſta (4 e.) the Target, for the Spear, as1tis well noted by 
cu- Countryman M. R. Record, in his Book intituled The Caſtle 
of know edge. 

12. Lupvs, th: Wi, or the beaſt which the Cemaure 
I->1deti1 11 his hand, containeth 19, Stars ; the Poetical reaſon 
13 this, Cheron the Cerraure boi ng ajuſt man,was greatly given to 
re worſhip of the Gods: For which thing, that it might be nott- 
fied to all poſteriry;they placed him by this beaſt,which he ſeem- 
eth to ſtick an] thruſt through with his Spear, (as it were) ready 
to kil For ſacrifice. | 

13. AR a, the Altar, it isalſo called Lay, or Thuribu/um, 
(:e.)i Chilmney withrhe fire, or a Cenſor. It conſiſteth cf ſe- 
ven Stars,wJ is affirmed of ſome Poets, to be the Alrar where- 

| <4 


P .m Þ, © 


—— - A ws N8\ \c_ 4: ps ay and ww A of 


Ls. i. ani wa to. o > 


ofthe Stars 


on the Centaure was wont to offer up his ſacrifice. But others rcll 
the tale thus. When as the great Gyants called the Tjtans, la- 
baured as much as mighr be to pull F:firer out of Heaven, the 
Gods thought 1t pood to lay their heads together, to adviſe whit 
was beſt to be done : Their concluſion was, that they thould all 
with one conſent joyn hand togerher to kecp out ſuch fellows ; 
and that this their league might be confirmed, and throtghly r.. 
tzhed ; they cauſed tne Cyc/ops,(which were work-men of Y; 1. 
can) to make then an Altar : about this Altar all the Gods af. 
ſembleJ,and there {ware,thar with one content they would with- 
ſtand their enemies ; afterwards, having gotten the V ictory, 1t 
pleaſc ed them to place this Altar 1n H EaVen, as A memorial of 
their Leaguezand a token of that goo\l which uniry doth breed. 

14. CoRona AUSTRINA, the South Garland, it 
aath 12. Stars.Some ſay that 1t is ſome tritiing Gailand which 
Sagittarins was wont to w.argbut he.caſt ir away from him injef', 
and therefore it was placed be:ween his legs : others call ur the 
Wheel of Ixi9n, whereupon he was tormented for tat gre:t 
diſcourteſy he would have off-red unto Zeo,thinking 13.ked to 
have g23tten up ner belly : but Fupiter ſeeing the impucienc y of 
the mary tumbled him out of Heaven (whereby the licence of 
the Gods he was ſumtime aJdmiute\ as a gueſt) into Hell,thcre to 
be continually tormented upon a VW heel. 'The Figure of whic h 
Wheel was afterwardsplaced in Heaven, to teach men to take 
heed how they be { ſaucie to make ſuch courteous proft<rs ux.to 
other mens wives. The Greeks call this Conttellation by the nan e 
of Uraniſcus,becauſ? of the Figure thereof : For it repreſenteth 
the palate or ro9F of the mouth, which they cll Uraniſcus. 

15. 'The laſt 8 Prsc1s AUS TRINUS, or Notius, 
the South Fiſh, which comprehendeth 11 Stars beſides that which 
j3 in the mourh thereof, belonging to the water, which runneth 
from Agrarias,and 13 called by the Arabians Fomahunt. The rea 
ſon why this Fiſh was placed in the Heaven,is uncertain:yet ſeme 
aHm, that rhe daughter of Vezus going intoa water to waſh hi r 
{e!, was ſuddenly transformed into a ſh; the which Efſh was at- 
terwards tranſlated ifito Heaven. The untormed Stars belongu'g 

at this Conftelation are (1x. | 

The:s mitch COncernms the Conſt ellations of the Northern and 
Southern H emi ſpheres : 20w follow the Portical Stories of the 70% 
atical Conſtelkatzons. | 

Thirdly, 
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Thirdly. 
5 Of the Zodietical Conſtellations. 


'I R 1x s, the Ram, it is called by the Greeks Cr295, it 

containeth in it 19. Stars, which were brought un- 

to this Conſtellation by Thyeſtes, the ſon of Pelops, 

and brother of Acrexs, "This is the Ramupon which 
Porix's, anl Hells his fiſter,the children of Arhamas did fitowhen 
they fled from their ſtep-mother 1-0, over rhe Sea of Helleſpont : 
which Ram waz afterwards for his good ſervice, tranſlated into 
Heaven by Fupizer. Others ſay, that it was. that Ram which 
br ught Bacchzs unto the ſpring of water,when through drought 
he was likely to have periſhed in the deſert of Lybia. Novidins 
will have this to be the Ram which Abrahm offered up inſtead 
of his ſon Iſaac. "TheStar that 1s firſt in the head of the Ram, 
13 taat from waence our latcr Aſtronomers do account the Lon- 
gitude of all the reſt, and it is diſtant from the head of Aries, 
in tae tenth Sphere, 27. degrees 53. minutes. The unformed Stars 
belonging unto this Conſtellation, are five. - 

2. TAURUs, the Bull, which confiſteth of 23. Stars. 
This was tranſlated into Heaven in memorial of the rape com- 
mitted by 7upiter on Europa the daughter of Agenor,King of Si 
dou; waom 4 pie in the likeneſs of a whire Bull ſtole away, 
an1 tranſported into Candia. Others ſay, 'That it was To the 
daignter of Inacurs: whom Fupiter loved, ahd turned into the 
f5rm of aCow, to the intent that Funo coming at unawares, 
ſhould not perceive what a parthe had played : Fuptterafterward 
inmemart4 of that crafty conveyance, placed that Figure 1n 
Heaven; Theraſon why the Poets name not certainly whether 
it hea Cory or a Ball, is becauſe it wanteth the hinder parts; yet 
of them{lt of tiem it js called a Brill. In the Neck of the Bull 
there are tcrtain Stars ſtanding tozether in a cluſter, which are 
commonly calld the ſeven Star: ; although there can bardly be 
diſcerned any more than ſ1v. "Theſe are reported to be the ſeven 
dagnters of Atlas, called A:lantiades, whereof fix had com- 
pany withthe immortal Gods, but rhe ſeventh ( whoſe name 
was Merop.) being married unto S yſiphies 2 mortal gy ow 

there 
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therefore withdraw and MHide herſelf, as being .:ſh:med that ſhe | 


was pur fo fortunate m matching herſe]f as her ſiſters were. 
Some lay; that that ſtar which is wanting is El:#ra, the eldeſt 
daughter of Atlas, and that therefore it is fo dim, becaule ſhe 
could not abide to behold the deftruQtion of T roy ; but at thzr 
time andever ſince ſhe hid her face. The rexlon why they 
were taken up into Heavety was, their great pitty towards their 
father, whoſe miſhip they bewayled with continual tears. O- 
thers ſay, that whereas they had yowed perpetual virginity, and 
were in danger to loſe it, by reaſon 'of Orion, who greatly aſc 
ſayled them,being overtaken with their love; they requc rar Fa 
Piter to ſtand their friend; who tranſlated them inro ſtars, an 
placed them in that part of Heaven. The Poets call them P.- 
zades, becauſe when they rife with the Sun, the Mariners may 
commit themſelves to the Sea. Others will have them to be t6 
termed a pluends; becauſe they prone ran. Others give them 
this name, of the Greek word Clones, becauſe th ey be ra- 
ny in number, "They be alſo called Yergidiz, becurſe they riſe 
with the Sun in the Sprmg time: likewiſe Arhiraie, becaulc they 
ſtand ſo thick _— ur men call them by the name of the 
ſeven Stars, or Brood Hen. "The Aſtronomers note this as a 
ſpecial thing concerning theſe ſtargthat when tl.e Moon and theſe 
ſtars do meet together, the eys are not to be medled withall, or 
cured if they be ſore: their reaſon is, becauſe they be of the n+ 
ture of Mars and the Moon, 

Moreover, there be five ſtars in the face of the Bull, repreſen- 
ting the form of the Roman lerter V, whereof one (which is the 
greateſt) is called the Bull's Ey. they be called Hyades, and 
werealfo the daughters of Alas, who ſo long bewayl8d the 
death of Hyas their brother, ſlain by a Lyon, that they died for 
forrow, and wereafterwards placed in Heaven, for a memorial 
of thatgreat love they bear to their brother. The ancient Ro 
2ans call the Bull*s Ey Parilicium, or Palelicium; of Pales their 
goddeſſe; whoſe fealt they celebrated after the conjun&tion of 
this ſtar and the _ The unformed ſtars belonging unto this 

nſte[lation, are eleven. 
= G x MIN the Twins it conſiſteth of 18. ſtars. The 
Poets ſay they are Caſtor and Pollux, the ſons of Leda, brethren 
moſt loving, whom therefore Jupiter tranſlated into Heaven, 
Same ſay that the one of them is Apollo, and the other Herey- 
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Conſtellation are ſeven, whereof one is called Tropirs, becauſe it 
isplaccd next before the foot of Caſter. 


CANCER, the Crab, it hath 9. Stars. This is that Crab 


which bit Heurco-les by the heel as he tought with the Serpent Hy- 
dr in the Fen Lerna, and for bis forwar ſervice, was placed in 
Heaven by Juno, the utter enemy of Hercules Tn this Conitella- 
rio2 thet? are Stirs much ſpoken of by tie Poets; alrhovgh rhe 
be hat fmall; whereof one 1s called the Cy;b, other two are the 
two ſts, waercot one was the Aſſe of Bacchrrs, the other of Vi- 
can, wierzon they rode to battel, when as the Gyants made war 
with tic Gods ; with whoſe braying and {trange noxfe, the Gy- 
ants were { ſcared upon the ſudden) that they forſook the field, 
and cd. "The Godsgetting the Victory, in tryumphing man- 
ner tran{lated both the Aſſes, anJ their manger into Heaven. The 
unfo:mcd Stars of rhis Conſtellation are four. Ir is called an+ 
mal Retrogradum, for when the Sun cometa into this Sine, he 
maketh Retrogradation, A 

. L x 0, the Ly22; it hath 27. Stars, this is that Lyon which 
Heres overcame in the wood of Newer, znd was placed in 
Hezven in remembrance of {o notable a deed. Now;dins fauh, 
this was one of the Lyons which were mthe denaunto which Da- 
nil as alt, and was therefore placed in Fieavery becauſe of all 
other he wn moſt trien}ty unto Dzas:l. Tacthe bredtt of tois Con. 
ſtellation is thar notable creat Star, the liokt whereot is fuch. as 
that thorofore 1t 15 called by Aftronomus Bazzirres or R eottlris 
(; e.\he Vieros, or little King among the reſt 'The unformed 
Stars bcl-neing to the Lyon are eight; whereof three make the 
Confelliim wii 


hy 


3101 13 now called Coma Berentces, that is, the 
har of BreziceThis Corftellirion was firſt found our and 1nvers 
ted.by C:no the Mathemarician, but deſcribed by Calimacchus 
the Pet. The occaſion of the Story was tis, Ptolomers Euer- 

eter viz muaricd his fiſter Berevsce, was ſhonly' afrer enfor-: 
ced to d-part fr2m her, by reaſon of the Wars he had began in 

a; vnnernipon Berecice male this vow, that if he retned 


home 29491 19 {fory,ſhe,wnild offer up her hair in Venus Tem» 


ple. _?: Iz retinned ſafe; and Berercce, accordivg to her vo, 
- of Wis © ; 


! 


pleaſed : bat Cao, to plcaſethe humor of the King, and to cur»: 


Jes : burthe moſt afirm the former. The unformed Stors of this: 
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ry favour with him, per{ſyyaac} him that Veuns bad conveyed 


the Hur into Heaven. Cans attribuceth {even Stars unto it, But 
Prolomae allotteth it but three, becauſe tne other be infenſile. 

6. VIRGo, the Vpgin, thath 26 Stars. This is aftirmed 
to be Julkice, which amoug all the Gods ſometime living upon 
the Earth, did lait of all forſike the fame, becauſe of the wicked= 
neſsthat began to multiply rherein, and chole this place for her 
ſeat in Heaven. 

Others ſay, tnat it was Aſtra, the Caughter of Ara, one 
of the Gyants that wer? called 77tars, who Eghtins agamit the 
Gods, A/t;e2 took their parts azainſt her owa Fainer, an wes 
rherefore after her death commended unto the Heavens, ard 
made one of the 12 5:7nes. 

Orhers {ap, tat it was Erigone, the daughter of Tc.:71, who 
for rhat her father was ſlam by certain drurken. men, for very 
grief tacreof hangd her (elf: but Fapiter taking pitt y of the Virgws 
for her nutural aff2iontranfſlated her into Heaven. = 

In her right wing there is one Star of ipecial note , which by 
the Aitronomers 1s called ViaJemiator, (4.c. ) the gatherer of 
Grapes. This waz Ampelss the fon of aSatyr ard a Nymph, and 
greatly beloved of Baccar7,unto whom in token of bis Ive, Fac 
chu gave a {ingular fair Vine, planted ar the foot of an Elm. (as 
the manner was in old time.) But Amps in Harveſt gathering 
Grapes, and taking little heed to his footing, fell downour of the 
Vine, anJ brake his neck. Bacchzs in memorial of bis Former af- 
fe&tion, trinſlated him into Heaven, and made him cne of the 
principal Stars in this Conſtellation. There 1s another great Star 
1a the hand of the V;rgin,called of the Latines Spica,of the Grecks 
Stachns, of the Arabians Azimech (5. e. ) the Far of Corr : 
waereby they ſi2nifie,that when the Sun cometh to this Signe,the 
Corn waxeth ripe. Albumaz the Archiin, and Newidings, tak 
rhis Conſtellation for the Virgin Mary, The unformed Stars in 
this Conſtellation are fix. SG 

7. L1zR a,the Ballance,it Containeth 8. Stars; Cicero calle;h 
it Jugum the Tak, ant here it 13 to be noted, that the Ancient þ- 
ſtronomers that firſt ſet down the number of tie Conftellaticrs 
contained in the Zodiack, did account but eleven therein, fo th-r 
the Signe which now 15 called Lirawas heretofore call ec Chl ;. 
thatis to ſay, the Claws of the Scorpion, which p.ficfita we 
ſrace of twowhole Signes. But tle latter Altrog-mers, Leann 0c. 
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firous- to have 12. Stones in the Zodiack, called thoſe eight 
whereof the Claws of the Scorpion'do conliſt, by the name of L4- 
bra;nt that there was any Poetical Fiction to induce them there- 
to, but only moved by this reaſon, becauſe rhe Sun joyning with 
this Conſtellation, rhe Day andthe Night'are of an equal length, 
and are (as it were) equally poyzed ina pair of Ballance. Yet (as 
I remember) ſome will have: this to be the Ballance wherein 
Tultice, called alſo Area, weighed the deeds of mortal men,and 
thercin preſented rhem-unto 7upi#er. It hath g. unformed Stars 
appertaining unto 1t. | | 
' 8. ScoRÞ1 06, the Scorpion; called of the Yrabians, Ala- 
trab; of Cic:ro, Nepzs. Ir Confilteth of 21. Stars. The Fition is 
thus;Orzon the ſon of FHyrens great] y beloved of Diana,was wont 
to make his boaſt, that he was able to overcome what beaſt ſoe- 
\_ Ver was bred upon the Earth: The Earth being moved with this 
ſpeech brought forth the Scorpion, whereby . Orion: was ſtung .to 
death. 7«piter thereupon (at the requeſt of the Earth,) ranſlaed 
bth the Scorpioy nd Or42nnto Heaven; to make it a leſſon for 
evcr, for mortal men, not 'to truſt too much unto their own 
ſtrengt>:and tothe enJ hemighr ſignify the greatenmity between 
t1emyhe placed them fo in the Heaven, that whenſoever the one 
arl et, the other ſerrerh; and they are never both of them ſeen 
t57<ther above the Hori7,9n at.once: Gulielmus Poſtells will have 
i: to be the Srrvent which beguled Eve in Paradiſe. The un- 
formed Stars abour this Scorpion are three. 

9 SAGTTTARTUS, the Archer. It bath thirty one 
8I-ars. T'ouctnng this Sizne, there are among the Poets many and 
ſundry opinions. Some fay that it is Croce, the ſonof Puphene, 
rat was nurſe unto the Maſes. This-Crocus was fo forward in 

learning of the liberal ſciences and inthe practiſe of feats of atr- 
vity, that the Muſes entreated Fupiter that he might have a place 


Cie 12.Stznes: And to the en1 that he might expreſs the excellent 


hereby to ſiznify his {mgualar knowledge in Horſe-manſhip : and 

by his Bow-and Arrow, he declare] the ſhapneſs of his Wit. 
Whereup9a tne Aſtrologers have this conceit, that he that is born. 

under Sagittarizes; ſhall artain to the knowledge of many Arts, 

; and be of prompt wit, and great courage. V7-gil affirmeth rhis to 
be Chi-on.the Cent aur,who for k. iyolarlearning and Juſtice. 

was 
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1 Heaven. To whoſe requelt Fupiter inclining,made him one of 


; wave de rhe Man,he made his hinder parts like unto a Horſe, 
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was made the Maſter of Achilles. At which time Hereules cor- 
ing to viſit lim (for he had heard both of the worthineſs of the 
School-maſter, and of the great hopes of the Scholler) brougl t 
with him his quiver of Arrows dippedin the blood of the Serper:t 
Hyara; but Chiron being defirous to ſee his ſhafts, and not taking 
heed of them being in his hand, let one of them fall upon his 
foot,and being greatly tormenved, not only by the anguiſh of the 

oy{cn working in the wound, but much more becauſe he knew 
FG to be 1mmortal, and his wound not to bz reccvered by 
medicine, he was enforced to make requeſt unto the Gods,thathe 
might be taken out of the World, who pittying his caſe, took 
him up into Heaven ani made him one of the 12 Siz:nes. 

10. CAPRICORN U s, the Goat, it conſiſteth of 28 Sars. 
The Poets ſay, that-this was Pan, the God of the ſhepheards, of 
whom they feign 1n this manner : The Gods having war with 
the Gyants, gathered themſelves together into 2Zgypr, Typhon 
the Gyant perſued them thither,whereby the Gods were brought 
into 2 quandary, that w-ll was he that by changing his ſhape 
might ſhift for himſelf. Jupiter turned himſelf into a Ram: Apollo 
became a Crow: Baccus a Geat : Diana lurked under the form 
of a Cat: Tuno transformed herſelf into a Cow: Venws into a Fiſh: 
Pan leaping into the River Nils, turned the upper part of his 
body into a Goat, and the lower part into a Fiſh. Fupiter won- 
dring at his ſtrange device, would needs have that Jmage aud 
Picture tranflated into Heaven, and wade one of the 12. Signes. 
In that the hinder part of this Signe 1s like a Fiſh, it berokeneth 
thar the lattcr part ofthe moneth whereinthe Sun poſicſſerh this 
Signezencitneth unto Rain. | 

11, AqQuaR1vus, the Watoman It hath 42. Stars, 
whereof ſome make rhe Figur2 of the Man: other ſome the Wa-- 
ter pot;and ſome, the ſtream of water that runneth out ofthe por. 
This is feigned to be Ganimedes the Trojan, the {on of Oros,: 
and Callrhoe whom Fupiter did grearly love for bis excellent 
favour and beauty, and by the ſervice of his Eagle carried him 
up into Heaven, where he made hym-his Cup bearer, and called' 
him Aquarius. Others notwithſtanding think it to be Dercali- 
0» the ſon of Promerhzre whom the Gods tranſlated into Hea-- 
ven, in remembrance of that mighty deſuge which happned in 
- histime, whereby mankind was almoſt utterly taken away front 
the face of the earth The unformed ſtars belongirg unto this: 
Signe are three: Go 3 12 Þ 1. $- 
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12. P1scE s, the Fſhes: theſe, together with the line that 
kni:teth them rogether, contain 24. Stars. "The Poets fay that 
-n3 301 Crpid her ſon coming upon a certain time unto the Ri- 
ver Eupirares, and fitting uponthe bank thereof, upon a ſudden 
e (pycd T yp3on rae Gyart, that mighty and fearfull enem y of the 
Gods coming tow.rds them;Upon whoſe fight, they being ſtrick= 
en WIE? exceeang tear, lept ito the River, where they w:re 
rec#1ves by two Fiſhes, and by them ſaved from drowning. Venus 
for this g 9.) torn, tranlated them into Heaven. Gulielnzes 
P.ſt ſus woald have them to be the two Fiſhes wherewith Chriſt 
f:d the 5coo. lvien. "The unformed Stars of this Conftellition, 
are four. | 

Thus have I breifly run over the Poetical reaſons of the Con- 
ſtcllations : Irremains now tharl ſpeak of the CAhy way. 

Via LacTeE a, or Circulus Lafteus, by the Latines. fo 
called; and by the Greeks Gafaxia; and by the Engliſh, the 
Milky way. Its a broal white Circle rhat is ſeen in the Hea- 
ven: in the North Hen ſphere, it beginneth ar Cancer, on each 
file the head thereof, and paſſeth by Auriga,by Perſers,and Caſſi- 
opet.z, the Swan, andthe head of Capricorn, the tayl of Scorpio,and 
the F-et of Centaur, A rg the Ship, and {ſo unto the head of Car 
e279. Symemna ſpring manner do call it Warting ſtreet, but why 
they call ir fo, I canaotrell; except it be in regard of the nar- 
rowaeſs rnat it {cemerh to bave ; or clfe in reſpeC&t of that great 
high way that lieth between Dover and S. Albons, which is called 
by our men, Watling ſtreet. 

 Ovi1lath, thar ir 1s the great Cr1ey, and the high way that 
lealeth unto the Pallace of Frpiter;but he a!ledgeth not the cauſe 
of rhe whitenels: belike he would haye us imagine that it is niade 
of white Marb'e. 

Ochers therefore alledge theſe cauſes: Fupiter having begotten 
ee oy of Maia the danghter of 2175, brought the | child 
when he was borty tothe breaſt of Fmo lying aſlcepe : But Fu- 
1 aw.k:ngihrew the child out of her 1 Ps and let the milke run 
out of her breaſt in ſuch aboundance that ({preading it ſelf abour 
toe Fieaven) it male thar Circle which we ſee. Others ſay, that 
it w13 not Adercry, but Horoides; and that Funa did wot let the 
m:Vk run ou of ter breaft;bur that Herenles fuckt them {ſo ear- 
ny, thit bis mouth run aver, and fo this Circle was made. 


Otor fy; that Saturn being d:firous to devour his children, - 
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his wite Ops preſented him with a ſtone wrapped in a clout, in- 
ſtead of 4s child ; This ſtore ſtuck fo faſt in Satery his throut as 
he would have {allowed it>that without doubt he had therey i: he 
all ben choakeJ, ha4 he nor been rclived by his wife, who by 
refiag rhe milk outot her breaſts ſaved his life : the milk rhar 
milled =1s mouth(whereof you muſt {uppole {um- ſufhcient qQuUun= 
t ity) fell on the Heavens,and running aleng made this Circie. 
Dr. Hoo Þ Commenting upon Conſtellation; ſaith; The Stars 
are broaght mo Conſtellations, for Inftrution lake, things c:r- 
not be tailgnr without names : to glve a name to every Star 1d 
been troublelome to the Matter, and for the Scitoller; for the 
M aſter to device, and for the Scholler to remember: and therctore 
the Altronomers have 1educed many Stars 1nto one Confſtellati- 
on ; that thereby they may tell the better where to ſeek them ; 
an] being { »gar, how © cxprefrhem, Now the Aftrznomers 
did brag tm into tacks Fig arcs, and not into other, bet mo- 
ved tmerety by thofe three reuſns:;firft theſe Figures expreſs ſore 


/ 
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? . LK 1 | A , o , ' ,M LY, } Al = Los 8. 8 . \ hr is . . 1+ &@ 

bc wr unk dry; Acvromeda chained bet: koneti woof nwent, 
] 2» "F - I erat - <4 SR f ants OE a a 

the had of Mede fs cnt off figniferth the 1. {5 or that part: Orion 


- z « $4.-\ 44 * © 7, 4 wc +4 - 6 - wa - 3 M PP : —_— vl \ ! . YT, PS 
wit ] "1. L } : ls "F212 £357 CALL, 31 Y OO1MT v4 117501 CE) Fm. ic nl 


1 | AT TRY A : 44 bi - P wy LR } ! oy ; -. : - 4 { - 
tercable Erect 1 NC Ser rent, tac Scorpinr, am the Niger, 11 
bo 1- X00 oP wg © ; PWR. a 
nit / Q; 135: WS 1 - 8 DH LNLZTHiate:l3} a0. Irs, n $4 P4210: KM DH 

3 - . 
- I » a *4*} & pu = %, © 5 8 o p * «* 2.3 p x » £- 
inferret cruety, &c. Secondly, the Stars. (it not precilily, yer 
I-rer {: _T al *CUY {err Pct Fi ; . rd mc op Fo tht Lo: 146. 
4:xTC1 A1lDOIL). » FEULE BIIICAA Ioures anatmnlcltiore beds & 1 TY 


was aft rned raem : 55 ror exaryple, the Crows, both Norti and 
South, the Scorpi97, and the Traanple,reprefſent the Ronues which 
riey ave. The third cauſe was the continuance of the memuiry 
of {me notable Men, who cxther in regard of their fingular pairs 
raken in Aftronomy or i regard of ſome other notable geed, had 
well deſerved of Man-kinJ4. 

Tae firſt Author of every particular Conſtellation is uncertain; 
yet are they of great ant:q 1rv; we receive tem From P:elomie, 
and he followed the Plitoricks, {1 that ther antiquity 13 Freat, 
Moreover we may perceive them to be ancient by rhe Scriptur: 8: 


and by. tHe Poets.[1 the 28.Chayter cf Fe there 1s menticn made | 


of the Pleiades, Orion,and Ardirn,ant Matzarorbyahich ſome 
interpret the 12.Signes:F05 livcd in the time of A brabams os Sy 
derocrates maketh mention in his-Book .{: Commenſurandislocori.m 
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The Poctical Stories. 


Now beſides all this, rouching the reaſon of the invention of 
theſe Conſtellations, the Poers 1n ſetting forth thoſe Stories, had 


— thispurpole, to make men fall in love with Aſtronomy : When 


DemoFfthenes could not getthe people of Arhens to hear him in 


a matter of great momentand profitable for the Common-wealth, 


he began to tell them a tale of tellow that ſold an Aſs; by the 
which tale he ſo brought on the Athenians, that they were both 
willing to hear his whole Orarion, 'and to put in praftice that 
whereunto he exhorted them. "The like 1ntent had the Poets in 
rheſe Stories : They ſaw that Altronomy being for commodity 
lingalar in the life of Man,was almoſt of all men utterly negle- 
fed: Hereupon they began to ſer forth that Art under theſe Fi- 
Etions; tharthereby ſuchas could not be perſwaded by commodi- 
ty, might by the Pleaſure be induced to take a view of theſe 
matters, and thereby at length fall in love with them. For com- 
monly note this, that he thar is ready to read the Stories, cannot 
content himſelf therewith, bur defireth alſo to know the Con- 
ſtellations, or at ieaſtwiſe ſome principal Star therein. 
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A Diſcourſe 
OF Il HE 
Antiquity, Prooreſs, 
AND 


Augmentation 
OF 


ASTRONOMIE 


I RS T It ſeems not to be doubted, but thatthere was ſome Arcic1. 1. 
kind ot obſegvation of Bodies Celeſtial, as foon as there Obſowarrens 
wzre Men : conlidering that the ſpectacle whichthe Hea- Cal ,trom 


vens conſtantly preſent, is both'ſo glorious, and ſouſetull,” 
that men could not haye eyes to ſee, and nor fix them attentively * 
and conliderately thereupon. For, among other Apparenccs 


when they ſaw the Sun dayly to change the places of ts rifirg al. / 


and ſetting ; at.certain times of the Year : to' aproach ncerer to 
the Earth in its Diurnal arch, and at others again to mount up to 
a height much more ſublime. and remote from it : and tÞat his 
conung neerer to the Earth made Wnter, and his remove higher 
made Summer : we ſay, when they beheld theſe things ; doubr- 
leſs, they could not bur ſeriouſly remark ard conf1der this vicſh- 
tude, according to which they mightexpect the Seaſon would be 
more hard, or m1ld,to them in this lower Region of the World. 
Again, {0 admirably various did the Moon appear, in hey ſeve- 
ral ſhapes aud drefles of light, that ſhe could not but invite mens 
eyes, and engaze them to frequent Speculaticns: eſpecially when 
ſhe aſſumed thoſe various faces or appearcnces, at let and certain 
Times; in reſpect whereof it came to pals, that every Nation 
meaſured their T'imes and Seaſons, by thoſe her conſtant and pe- 
riodical 
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S1cred records (yon be clear enough to diſcuſs all the darkneſs, wherein the Or 


exam n:4,ond ga} of Aſtronomy ſeems involved; could we bur from them 
Moſes four t0 
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riodical cireuits ; and this, becauſe thoſeperiods ſucceded much 
more frequently, than the EreCtions and Depreſlions of the Sun. 
Teo theſe, we may add that beautifull ſhew of the Nightly Stars, 
unJergoing likewiſe their Variations, according to. the variety 
of Sealons; and more particularly that bright ſtar of Luciferrilmg 
ſOmetimes later, ſometimes earlier, and lomctimes not at all be- 
fore the San, and the like. But, what we ſhall principally note, 
is only this ; that though Mankind was long, before they came 
ro' make inquiries into the Cauſes of theſe Celeſtial changes and 
variations, reſtrained to ſet periods : yet they obſerved them 
from the very firſt Age, and not only admired, but alſo accom- 
modated what they obſerved, to the ules of their Lives and their 
Succeſſors. Here it might not be fruitleſs, to remember, that 
FPROMETHEUS, who was imagined to have framed the firſt 
\ Tan, was alſo imagined to have given him an erected Figure, 
and {ubl;me Countenance; to the end he might the more advan- - 
tageouſly advance his eyesto the Heavens, and contemplate the 
glory and motions of the Cceleſtial Lights. But, becauſe this is roo 
General, and rude a way of obſervation; and it 1s our buſineſs to 
10k back into thole times 2vherein men firſt made ſuch Obſervar;. 
ons of Syderal boates, as gave them the hint agd occaſion of redu- 
cing them to Mcthod,and foundmg the principles of the Art, or ſcj- 
ence of Aſtronomy,thereupm:we muſt have recourſe to the monu- 
ments in Sacr-d-Writ,for the underſtanding ofthat obſcure matrer: 
An1 indeed, the light we expect from Sacred Leawes, would 

i g- 
& 
ducethe leaft evidence for that which rhe learned Antiquarie a- 
mong the Jews, Foſephus affirms of the Sons of Seth; wiz. thar. 


there ſpoken of. [hey invented the y_—_ the Heavens,befure the Flood, and engra- 
1.6. 1.4nt. c.3- ved the ſame on 10 Pillar, the one of Brick, the other of Stone, that 


? 3t might be preſerved in the one, in caſe the fury of the Deluge to 
_ [nould demoliſh and deface the coſe ur Al —_— to 
u3 any the moſtſlender teſtimony of the Reaſon he there gives, + 
of th» ſo great Longevity of men inthole dayes; namely, thatthe 
duration of their lives was ſufficiently long, to perfe&t the know- 
ledze of Aſtronomy, which requires full 6co. Years, at the leaſt, 
to the obſervation of all the Varieties of Celeſtial motions : 
Whereup>n He notes, that the Great Year (as they call it) doth 
conitt of fix humdred common Years; the vulgar opinion being, - 
thatth2 Ccelzſtial Motions do cont'nually vary: - Denec 
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Donec conſumpto, Magnus qui dicitur, Amuno, 
Rurſus in antiquum redeant vaga fidera curſuy1, 
Quatia precteriti ſteterant ab origine mund. 


Again, the buſineſs might b2 deduced from not long after the 
Flood, if in Scripture we could find but the leaſt word from 
whence might be argued the truth of what the ſame Author 
writes; namely, that the Eg jptians were taught Aſtronomy, by A- 
 braham, Probable enough at 1s, we confels, that Ber7{s, 2nd 0- 

thers, quoted aſwell by Pf ephus, as Euſebins,had read {come ſuct 
thing in ſome Book of the old Rabbins: byyt that the ſame ſhov Id 
be fetched from Holy Writ, is moſt improbable, therein being 
no mention at all of any ſuch thing. Betides, there are pious and 
learned Doctors, and among them Salianms, who will nor allow 
1t to be ſo much as probable, that A&raham ſhould inſtruct the 
Egyptians in Aſtronomy: becauſe of the yery (mal time of hisſtay 


Enmigram. G&e 


e'n?, 
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among them 1n Egypt. It is written tndeed, that Abraham came gr 


from Ur of the Cha[Jeans: but not that he received Aſtronomy 
from the Chaldears, or that he delivered it from them ro the E- 
£ yptians. And therefore they conclude, that what Foſ phus.faid 
of Abrahams reading Aſtronomy in Egypt, may with more prc- 
bability bz imputed to his Great-grand Child, Foſeph. Con- 
czrning Him, therefore, we read (in truth) that he was {ir gu- 
larly favourable to the Prieſts in Egypt, at ſuch time, as all 
the reſt of the People mortgaged their Lands to tte Kirg, 
for bread, during that wofull and long Famine. For, He exce- 


pted the Lands belonging to the Prieſthood, and (as the TextGen 47. 


faith) afſizned them certain portions out of the publique Grana- 
ries ; ſo thar from hence may be proved ( what Ariftotd tells 


us From other Authority ) that amongſt the Egyptians, the moſt 7- Lo 94 
ancient Nation,the Prieſts were exempted from labour;and left to 97 *-iter1pr: 


, | +” Ca 
the ealy imploiment of their minds: and thar this gave them occ:- 


fion to invent and conſtitute the Mathemariques : and yct for all 
this, it 15 not written, either rhat Toſeph taught thoſe Egyptian 


Prieſts the Mathem atiques,or that they raught them to him. 4 n', 


-p2rhaps that Favor He ſhewed the Prieſts, was 2n argument net. 


only of the reſpe&t and V cneration born them by the King and 
all his pzople;bur alſo of his particular Gratitude toward themyn 
that He, who had been bred up only to Shepparcry and Cour- 
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try imployments., and was wholy ignorant of all Arrs and 
Sciences, ar his firſt comming among them; being afterwards ad- 
vanced ta the height of a Cournier, and luliure of a Favorite, had 
bin inftruCted by rhem in ſomething more noble and ſublime. And 
truly the Divine Moſes, not long after admutred into the ſame 
Court, 18 not delivered ſo much to have erudited any others, 2s 
ro have ben himſelf learned in all the Wifdom of the Egyptians. 
Nevertheleſs, conſidering that this Wiſdcm of the Egyptians, 
doubtleſs contained the Mathematiques ; and that Aſtronomy, 
was ever eſteemed the belt and noblelt part ofthem : this. Erw 
dition of C2Zoſes ſeems to be the moſt ancient monument of the 
Science of the Stars, that can be found in Holy writ. | 
Aſtronomy you lee is of great Antiquity, even upon the Re- 
cords of Divinity ; ani might be proved of much greater, could 


we but evince (what ſome alleadge) that the Hiſtory of Fob 


was pen'd by A/c, as living a good while afteFhim. Becauſe Fob 
rere mentions Ar&urus, Orion, and the Hyades, or watery Con- 
ſtellation: and therefore it muſt be, that before that time the Stars 
h-d been ranged and difpoſſed intocertzin Aſteriſms, accordingto 
{. me certain method or artificial Theory then in uſe. But,be the 
timeof his life never ſo uncertain, yer we may ——_ obſerve 
from the Hiſtory thereof; that it ſeems Job, being an Alien to the 
Hebrews, derivied his knowledge of God from that which in 


Scripture 15 called, Czlorum Exercitus, tbe Hoſt of Heaven For:{- 


nucit, the Inviſible rhings of Godare not fo well learned f-om 
ay viſible things of nature, or the eff-&ts of his Wiſedem and 
Power, as from the.Cceleſtial Orders,and therefore Syneſizs qultly 
calling Aſtronomy [ vp nur emo] a truly-venerable Scirnce 
he {aith rhar it advanceththe mind to ſomthing of greater both An- 
tiquity and Nobility, viz ineftabl="T heclogy. T hat we may be 
breef, and only touch upon that Tentence in the Book of Wiledom 
t'rar Gol gave to Solomonamong other of Natural Sctences,to un= 


derfland th: Courſe of the Year ,and the diſpoſitions of rhe Stars:\f any 


taing inSacred writ doth expreſlly prove the Antiquity of Obſer- 


vaions Aſtronomical, and the founding or &2*ting any fetled Art 


thereup5n; it muſt bethat,of which the Holy Prophets complaind 
in their daies; uw. that there were Chali-:ns, who at Bab;lon 
did contemplate the Stars, ani compure the Months, »hat from them 
they might F.rciel 107g to come. For, from 1: ce we underſtand, 
cutthe-obſervations of che Motions of Heavcn!y bodies was a cer- 
tain 
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tain profelt Art ; an 4 of great Antiquity, among the  Chaldeans. 

In the Seco] place, we irs to revolve the Records of Erb. Articl. 3. 
vick Authors, to lee if among them we can find the. time of the Ethnick » 6« 
Narivity ot Aſtroncmy. ; AERENGS bib ce 

Look we rherefore back; fill, into the remains of that part of 2% Bt th 
Time, which is called, Oeſc;rre, or Fabr.6.us; becauſe poſſibly e- of * Fabulc us 
nough ſomthing of truth, conceruing our enquiry, may be fuunc!imer: accora- 
mm up in thedarkſome {hrouds of Fables. And begin we atthe Jn Pa T1 ch 
molt anczent of Heathen Gods, C1, 11 Greek vuig; v& who, _ ns ex 
as Dijodoriss Siculs I:livers, was {9 namzd, becauſe of his high ,; =_— 
devotionto, and delight in the 9bfervation of the Stars. This e- mer : 
miner perſon being thc Fatherof many Sons as Ailas, Saturmes,! b- 3 
the Titanes, and amangrhoſe eſpecially Hyperion 2nd Fapetus ; it 
is lawtull for us to copjeCture, thar led by lus ex2mple, bis whole 
family were addiCted to the fame Study. For ſeeing, that Ce/us 74 after kim 
lived in Mauritazia, not Far from the Ocean; and thence extendea®” _ 
his Kingdom not only over all Af-ica, but alſo into;a conſide» , 
rable part of Ewrope : it is well known that his Son Atlas, who Atlas, who 
{ſucceded him in the ſame Dominions, 1s allowed to have given !anghr Aftre- 
his name to the higheſt Mountain of that Country; only becauſe”) #9 4s Sp. 
he had made his obſervations of the motions of the Heavens and 
Stars, from the top thereof. For the Ancienits in thoſe dates, as 
the vulgar now in ours, imagined the arch of the Heavens to be 
fo little diſtant from the tops of great Mountains; as that by how 
much the higher any man aſcended on thoſe hills,by ſo much the 
more clearly and diſtinctly might he behold Calettial objects. 

To this, Diodorws, Plime, and others add; that Atlas was feigned 1h. 3. 

to ſupport Heaven on his Shoulders,only becauſe He had framed © <2: 

a Sphere, wherein the whole Heavenly machine was ſtrorg]y re- 
reſented: and Clemens Alexandrinus oblerves,that H creules,being Sim. 1. 

both Vates and Phyſics, a Prophet and Philoſopher, was reported 

to come and relieve A:/as (his great Uncle) by taking the vaſt 

Burden of Heaven upon his own Shoulders; becaule He ſucceded 

him 1n that difficult task the Study, or ſcience of Ccelelhal bodies. 

Of Heſperns, the Son of Atlas, it 13 recorded, that while he was Heſperus; - 

buſy 1n ſpecularing the Stars, on tle to of the ſame mountain, he 

was ſnatched away by the violence of ſome diſeaſe, and could re- 

ver be found: and that thereupon, the common people,in reſpe&t 

of his piety and juſtice, gave his nanie to the moſt beautifull and 

reſplendent Star, which 1s allo called Veſperugo,being Venus, while 
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Ani Daught-ſhe is in tae W eſt. As for his Siſters, called both Arlantiades, and 
a Honhroong Pleiades, thele likewiſe gave their name to that glomeration of 
A »n, Stars, which are viſible 1n the backof Taurs: and of one of then, 
of whom cam named Maiawas born the Famous Mercurinslaid to have brought 
Mercury. the Science of the Stars firſt into Eg pt. Whence Marcilius,yric- 
: Aſtron. jnz0f the Aſtronomy of the Egyprzans, Saies of CHercury. 


Tu Princeps, Authorg,, ſacri, Cyllenie, tanti. Ge. 


Though we well know;thatthe Erhiopians,allowing the Eg y. 

 -- P2145 to be no other, but one of their Colonzes, ſent abroad to find 

room to ſubſiſt in, contend; that they received Aftronomy from 

-” ? - LOR them: as firſt Diodorus, and after Lucian have obſerved. Here it is 
: "Tuſin a ,, well worthy our commemoration, what Cicero ſaith, as of Arlas 
and Promethers, ſo allo Cephens, a King of « the Ethiopians : wiz. 

« Neither had . At/zs been believed to have ſultaind Heaven, nor 

« Prometheus to have been chain'd on Caucaſus: nor Cepheus with 

<« his Wife, Son-in Law, and Daughter, to have been Stellified: 

.< had not their Divine cognitionof Celeſtial bodies hirſt occaſi- 

« oned the perpetuation of their Names in the diſguiſe of Fables. 

bg To return to Saturn another ſon of Czius, He,leaving Africa, 
Saturn, who and reigning only in Italy, Sicily and Crete; may be thought to 
delivered the have proſecuted his Fathers ſtudies,no leſs than the former: and we 
-ſme 10 k:5S0n. have this arzument for it, that the ſlowelt of all the Planets bears 
his name, rothis very Day;probabl 7,becaufehe wasthe firſt who 

underſtood the motion and Courſe of thar Planet, which was by 

the:Greeks called K2&2& from y.5v&r Time, foraſmuch as of all 

the Coeleſtial Ciremts,none-was found ſo diururn.And of his Sons, 

ſince Pluto a3dicted bimfſelf intirely to Husbandry, Neprune to 

Jupiter. Navigation; we may conceive, that TFupiter, applying his mind to 
nobler cares, ſucceded his Father in the Study of the Heavens: as 

alſo that he choſe Olympay, accounted the higheſt mountain, to 

-make his obſervations upon: {> that in proceſs of time he came 

therefore to be called O/ympms, ard the name of that mountain to 

be transferred upon Heayen it {clf; whoſe orders and laws He well 
unlerltanding, was thereupon ſaid to have the Dominion of Hea- 

ven. Certain 1t 15, that the Grecz 2x aſcribed rhe Original of this 

n»bleſt Science, partly to the G2 7s themſelves,and partly to anci- 

ugrg as ent Hero's wich Achille; Tatias (eaſynably alluding unto, intro- 
. Phoa.  duceth old Z@ſchylus attributing t9 God, that He _—_— the 
| . Riſmgs 
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Rilings and Settings of the Stars, and diſtinguiftit Winter, Sum- 
mer, and the other Scaſons ; and Ovid Fathers the ſame wholly 


upon Fupiter. 


. Perg; Hiemes, Aſtusq;, & in aquales Autumnos, x. Mermarh, 
Et breve Ver, ſpatins exegit quatuor Annum. 


Beſides,it 18 in the Fiftiongthat Fuptter took fits Father, Saturn, 
bound him, and precipitated him into Hell: Now this ſeems to 
intimate, that 7upiter having irapoſed his own name upon one of 
rhe moſt eminent and illuſtrious of the Flaners, gave that of his 
Father to another of thems that was more remote, fituate 1n the + 
deepeſt parts of the Atherial ſpaces,and of the ſloweſt progreſs: 
though all this while we are not ignorant; that thoſe names were + 
fixed upon thoſe Planets along time after: ſince more ancient! 
the Planet Fupiter was called Phaeton,and that of Saturn, Phanon. 
For,we may colleCt very neer as much from' Lucian, who by 
Tartarus underſtands the immenſe Altitude, or Profundity of the 
Aitherial Region: and ſo denies that Saturn was either exild iby _ 
Fupiter into Hell, or caſt into bonds; as common heads were per- - 
ſwaded to beleeve. - | | 

As for Hyperion, Diodorus hath a tradition, that he being of the 3. 
progeny of old Czlus, demonſtrated the courſes of the Sun and Hyperion- © 
Moon: and therefore called the Sun Helivs, after the name of his 
Son; and the Moon, Selepe, after that of his Daughter. © 

Laſt of all comes Fapetus, who alſo was the Son of Calus, but 4. 
performed nothing worthy commendation in the advance of his Japetus. * 
Fathers Speculations: but Prometheus, whom he begat,was there-7® , 5.--r90g 
fore imagined to bave been chained -on the hill Caucaſus, and to theus, who fo'- 
have his heart perpetually torn'by a hungry Eagle or Vultur;Be- lowed the ſame + 
cauſe (as Serwyiws expounds the riddle) with reſtleſs care, and ſoli- f##dy.in Ecal-7 * 
citude of mind, he conſtantly excruciated himſelf with obſerving | 
the Stars, and ſtudying their Aſcenlions'and Declinations. We ' 
ſhall not infilt upon what follows inthe ſame Avthor, namely 
that this Prometheus was the firſt, who introduced Aſtrology to the 
A ſſrians (not far from Cawcaſus:) it being more uſefull for us 
now to obſerve, that He was imagined to have ſtolen Fire from 
Heaven, for the inannimation of Man, for no other reaſon, but 
becauſe he infuſed this Heaven-fetch't Knowlecge into the breaſts 
of men, and.inflamed their ſouls with thedefire and love —_— 
x OT, * 
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Deilalus, 
Icarus, 


as Aﬀtrol. 
nljagg. 


Thyeſtes. 


For, as to the remainder; for as much as Belus was the ſame with 
TFupuer, among the. 1/]yrians, as Diodorus teftiherh: it is He ra 


[76.37.0109 ther, who was accounted both the moſt ſacred of their Dieties, 


and rhe Layentor of this Sideral, Science; as Pliny affirms. 


fodiaPhaeton, [Tt 1s not needfull for us hereto examine many other of the an- 


ctent T raditions, accounted likewiſe among the Fabulous; as, in 
Particular,the Fable of Phaeton, which hath this M thology,that 
-n his life tne he had made a conf{1derable progreſs toward the 
diſcovery of the Sunz Annual courſe; but dying immaturely, he 
l>*th:Thzory thereof imperfe&:T har other of: Bellerophon,whcm 
Interpreters maintain to have been carried up to Heaven, not by a 
fvirg horſe, but a ſtudious and contemplative mind, eager in the 
u:{t of Syderal myſterzes. That of Dedatus, who indeed, by 
*s ſametowring ſpeculations, as by rhe artifice of wings,mount- 
ed up to the'Naorthern part of Heaven; while his leſs Ingemiors 
Son, Icarus, falling ſhort 1n his attempt of imitating his Fa- 
taers ſublime flight ( as not {o well underſtanding the demon- 
ſtrarions of the realons of his "Theory )fl :gged very low in his 
Studies : and F-11 from the true and apodictical; cognition of Cce- 
Teſtial motions aad vicifſitudzs:with many other the like recount- 
; ed by Lucian; as that of Endymion, the Favourite of the Moon, of 
T rreſias, the Prophet, &c. Yet one thing there is mentioned as 
well by Lucian, as Tativs, which we cannot well paſs by ; which 
Falling under the acc>unt of Hzroical times, ſeems to come ſom- 
what neer to that wich 1s called Hiſtorical. And that isthe nor 


Atreus 3d k . 
5 ble Contention that aroſe betwixt Atreus and Thyftes about ſu- 


preme dominion. For when by the publike Conſent and Vore of 
the Argives, the King lom was to be his of the two, who ſhould 
zive the mot eminent teſtimony of Science: it came to tres 
ſh re to be King: becauſe, though Thyefes ſheweJ them the ligne 
Aries,ia Heaven (for waich he was honored with a golden Ram) 
yt hal Atrens declired a thing more excellent: while diſcourl- 
ing about the variety of the $-ms riſings, He mads it appear, thag 
rieS.m and tie World (5.8. the Starry Orb) were nat carryed the 
ſims, but quite contrary wayes;anJ canſequently,that rhat part of 
the Heavens which was the Feſt or Occident of the Starry Orb, 

was the very tiſing,or Orin of the S2lary.Hence that verſe of Eu- 

7:p14er, DE. - 
, AiZy  evory Thu inarnuohy | 
Qui Aftrorum enim contrariam oftendi viam. 
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and Augmentation of Altronomie. s __ 
; To the ſame times likewiſe are we torefer the Inſtitution of Hercules and 
the Olympick. Games, by Hercubes ; which after a long intex-Iphitus. 
raption were renewed by Iphitns. For, inafmuch as thoſe ſports, 
C4 


were inſtituted for no other end ( as may be affured from Ws ap. 18. 


ſorias ) butthat their celebration might put men in mind of thar 

Intercalation of a month and half, that was to be made con- 

ſtantly every fourth Year, in re{pC& of thoſe four times eleven, 

or 44. -Dayes, by which the motion of the Mocn enficipated 

that of the Sun; and the four times fix hours, or one whole 

ps by which the circruit of the Sun exceded 365 Dayes : ma- 

nifeſt it is, that Hercufes could not underſtand this, without ba- 

ving firſt exatly obſerved the Motions of the Sun and Moon.Hi- 

. ther alſo belongs that which 1s reported of Orpheus, who muſt. Orpheus. | 
needs have attentively obſerved the ſeven Planets, if it be truegas | 
Lucian averrs, that he repreſented their Harmony by his Sever- de 4ftrdl. 
ſtringed Harp : which the Grecians thereupon deſigned in Heaven, 
by ſome ſtars, that to this Day retain the name of Lyra. So like- 
wiſe doth what Sophbocles fairh of Palamedes, who pointed out Palamedes. , 

the ſeveral Aſteriſms, and particularly: 


"Apx]u STegod's Tt, 1 iavO-Lurpge Suoy 
Vrſum volutam: gelidum & occaſum Canis. 


Andlaſtly, what Homer recounts, that in thoſe times were Homer: 
well known (belides Bootes and the Bear, or Wain) 


Thaniadts, "Taber T1,72 Iv Netw: Of Odiſs. E. 
Pleiades, atq; Hyades, rob urq; ipſum -Oriones. 


We have now ſtruggled through the Darkneſs of Fabulous Artic. 4 
Times, and are advanced as far as to diſcerne the twilight cf 
Hyſftorical. An here, the firſt thing we clearly perceive, is that pong es 96 
the whole Controverſy abovtthe Anriquity of Aſtronomical Ob- ds 
ſcrvations lies betwixt the Eg ypiians aud the A ſſirians, or Baby- jo which, the 
lonians. For, as to the Grecians, though ſome have thought antiquity of - 
they might pur in alſo for a claim to the honour of being the Au- Hrcu- o_ 
thors of this almirable Science ; yet by the Verdict even of wg - = 
Plats himſelf, they are to lay by the pretence of competition, ay wiians; you 
« For faith He, the firſt that mae Syderal inſpections, was aBabylonians, 
&« Barbarian; amore ancient Nation thin ours bred thoſe men; in Efiom. 

Fi «who 


Secondly, thejz 
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« who frit devoted their nunds to that Study, in reſpect of the 
« S1mer-like {ereneity aud perſpicuity of the Air, ſuch as Egypt 
« enjoyes, and Syria, where all the Starsare clearly viſible, and. 
* no Clouds or Miſts to obſcure the beaurifull face of Heaven. 
AnJ certainly, if we except what we newly mentioned, the Inſti- 
rution of the Olympick Games by Hercules, and the reſtauration 
of them after ſome Intermiſion, by Iphytus, which hapned about 
| $95. Y ears before Chriſt ; and ſome places in the writings of 

- Homer, and more eſpecially of Heiod, who lived neer upon the 
{ume time, or not long before ; we ſhall find that the Grecians 

| | can proluce no Monuments of their Obſervations: of the Hea- 
vens, more ancient then thoſe of Thales, who flouriſht full 600. 
Years before Chriſt ; and who'-yet borrowed bis knowledge of. 

Mxherial Maters from Eyept Itbeing tnanifeſt therefore, that the 
LEgyptians, or their Piielts, are the only men, that ought to be _ 

aImitted ro a Diſpute with the Aſſtrims or BabiJonians, or their 

n1lo{ophers, concerning the Antiquity of Obſervations,and that 

raeir ſeveral Pleas ſeenrequally reafonable. Truly; it is: no eafie 

matter to determine the difference, ſo as to place the Lawrel 'on 
v. Antiq.8. Caeir heads to whom it doth of right belong. For, albeit Foſephw: 

in Evium: a\ignes the Honour to the Cal;/zam,anJ others again ſtand firme- 

- [th. -” 4-1y for the Egyptians: yet Plato, Djodorns, Lucian, Achilles, Tatins, 

r9/0g: 192898" 194 others alcadge ſuch quotations tor each party; asſecm to have 

no other, but the authority of rhe parties themſelves, Nor oughr' 

= | t'1at to ſem ſtrange;ſince both ſides equally alleadge the conveni- 
ence of their vaſt Companies, and the ſerenity of the sky; ſance 

. t1ey both boaſt themſelves the Original Nation, and allow their 

Compztitors to be only Colonies; ſince b:th glory jn fabulous be- 

g11n1n95,which we cannot trac? or diſcuſſe;and both recur to egre- 

gi us falſho-ds abour the time when their Anceſtors firſt made 

Ceeleſtial Scrutenies. For, the Cal deans (as we find on the Re- 

iz. ctat. Siſter of Di24oras) ara, that their Nation applied rhemſelvesto 

tele Studies, from times of incredible Antic1ity, vis. of four 

at Divine, himared an) three thouſand Years: And the Foyptians ( as Cicero 

ovfſerves) tuike of Oblervati:ns of four hundred thonſand and (e- 

ven'y Years finding, Unleſsyo ſhall pleaſe ro confione the. V 1- 

&>rv to the Foyprians,becauſe they put 9 value only then ſoives 

by AuStion As if it were not ehingh for them io hoot that. Four 

hundr-d nine thouſend Years (mentioned 1 7 aerrires ) 1m which 

fromthe time of Vulcan, the fon of Niles:ty ter of Atexanucr of 
; Afacedon, 
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Macedon, thcre hapened of Eclipſes of the Sun three hu.ncre d te-in pracſis. 
venty three, and of the Moon e;ght hundred thirty two. - heli 
con{1Jerations premiſed, we cannot undeed deny but the Ez yptians 

had ſome Obſervations,ſome ages before Thales and other Gr«ci- 

ans travelled among them: bur, when we would enquire mcre 

preciſely into the rime, when thole Obſervations firit beg:.n; we 

tind our ielves at a loſs, and brought back again into the -.C:mme- 
riagobſcurity of Fabulous Times. 

"Now foraſmuch as, though Pliny writes, that Epigenes F.,und/ib. 9.c. 56. 

no Obſeryations among the Babilonians of above {even hundred 

and twenty Years antiquity,and thoſe engraven onartificial 't'yks 

or Slates; an the moſt ancient Eclipſes deduced frem them, were 
tranſmitted to Ptolomy,about the fame Number of Years before #47985. 
Chriſt: and that by thc zreat Hipparchas. Ard to the {ame Time +26 
belongs what Beroſ7ss acG Critodemus fay,that in their Daies,there 

were extant 7:9 Opſeryations of- more than four hundred and 

thirty Years;:s ay be found alſo in Ply. foraſmuch, we fay, as 

w2 uave brought ſome conſiderable Monuments of Obſervations 

much elderthan that timezyet ſhall not concede beyond what the 

Chal ieans themſelves profeſt, when they teſttfied ro Calliſthenes 

(who went to them upon no other crrand, by the per{waſzon of 

Ariſtotel, as Simplicizs relates) that they had nothing of that kind # 13.2.4: Co- 
among them beyond a thouſand nine hundred and three Years !o, 24 cu 

at: which Years ſeem to commenle at Njnus, the Son of Bi Ins, 71. 46. 

and firſt King of the Aſſjrians. Ir is clear, that the Antiquity of 
Obſcrvations ariſeth ro (but not above) one thouſand and ninety 

Years before Alexander the Great. 

Bur, alas ! after all this great ado, What did the Obſervati;ns Articl. 5. 
themſelves amount ro? Why truly, for ought we can gather from 7 neicker of 
all tht is extant concerning them, thoſe of che Egyprians amoun- '*” LOS a 

. ! R : ; | el 
teJ to norhing at all: and thoſe of the Chaldeans to very lutle.Fo1 4, br _—_ , 
the Egyptians, we confels, are {aid to bave obſerved the rifing of 7. 4 [guatinn 
the Dog-Star, and ſome other, no very difficult apparences : but of Ties ; bus 
we have no remains delivered down to us, of that or any other ©74::cd wha? 
particular they obſerved, with the exact deſignation of the T'ime, an, 8 mY h ; 
as they ought. And from the Chal deans we have ts little, beſides ,,, 1,5: _ f 
thoſe Ecl;pſes mentioned in Prul»my. But, when I ipeak of the E- aftrology,Ju- 
p:32ns, I except Prolomy himfelf,andſome others who hved and dicial. 
adied ar Al-xandria, about taree hundred Y ears befcre the N1- 
tivity of oar Savi zur; Or x*ter WP as Tirmccharis, Erat off Jac 
i ; oo * FCſS 
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12s, Hipparchws: for all theſe were either Greczans, or to be ac- 


countedamong Greciaps, in reſpedt of the language they uſed and 


wrote in, rather than among the ancient Egyprians, by whoſe In- 
ventions even Prolomy him{elf(one of their own Country men, 
without diſpute) was very little, or nothing at all aſſiſted in his 
Study of Aſtronomy. But, what concerns alwell the Ep yprians, as 
Chaleans, their Gbſervations are to be diſtinguiſht (accotding 
to the diviſion vulgarly received) into (1.) A ſfronomical,and (2.) 
Aſtrological: the former relating to the Motions, Magnitudes, 


Diſtances, an{ Proportion of the Stars; the Latter to the EffeCts - 
of them, which they conjectured weredependent on the Vertues : 


and Influences of Heavenly Bodies,afwell inthe affeftions of the 
Air, as in the ations and affairs of Mankind: * For, both Na- 


tions being wonderfull prone to Superſtition, and ſurpriſed 
with excels of Admiration at the Eclipſes of the Sun and Moon, - 


when they firſt beheld them ; and obſerving ever now'and then 


ſme Stars that moved in Courſes contrary to the 7ef, they 


began preſently to think, that thoſe apparences jo not 
without natural Cauſes; and that it remained only on Mans part, 


t» Stuly how thoſe events might come to be- fore-known, which- 
thoſe apparences did portend. Hereupon, having attributed the - 
moſt powerfull Vertue to. the five wandering Stars (as Diodo-- 
144 teſtifieth particularly. of the Cha/deans): as underſtanding 
them to be the Proclaimers of the will and purpoſes of the Gods;: 


b-ckaſe they ſomtimes aroſe, and ſomtimes {et 1n various places 

ot the Heavens; becauſe they-varied their magnitude and colour: ' 
therefore th2y conceived, that they ought to adreſs their Studies : 
and Diſquiſitions principally to theſe varieties. And, becauſe 
rney imagined; that the higher the place was, from whence they 
ſhall obſerve theſe Wardering Stars, the more clearly and 


, diſtintly might they be diſcerned ; they builded Struftures of ; 


valt altitude ; and particularly that immenſe Tower at Bubyloy, - 
deſcribed by Herodotus, from the bighe{t area waereof (where 
ſtood alſo the 'Temple of Blu) they might exatly behold and 
obſerve the riſing and ſetting of the Stars, and other Syderal 
occurrences. » They took notice likewiſe, that thoſe five Planers 
diJ keep almoſtthe fame Courſe, as the Sun and Moon and 
thereupon they pointed out the Z5dizck, imagining tnat there 
m-ſt b2 ſom? eminent vertue inthat part of the H-xvens,becauſe 
all the Plaxzts kept conſtantly ro-it. An tis Zodiack they Gi- 


vided” 
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vided into 12. parts, or Signes ; becauſe the Moon run it 
over 12. times, and the Sun only once im one Year : and 
according to the number of the Daies, during which the Sun 
was in paſſing through one Signe, they diſtinguiſhed each Signe 
again into 3o. parts, which we call Degrees, Iſhall not recount 
to you, how they would have Tyelve Principal Dietics belcng- 
ing to theſe 12. Signes, whereof each had his particular reg;- 
ment over his proper Signe and Moneth dependent. thereupon : 
not howthey ſubltituted thirty of. the fixt Stars, to aſſiſt the 
Planets, and called them Councelling Gods : not how they placed . 
12. Stars alwaies viſible in the North, for goverment of the Li- 
ving; and as many more in the South, alwaies, viſible, for the 

overnment of the Dead, there gathered together ; with many 
other the like dreams and ridiculous abſurdities. But the thing 
Ithink moſt worthy your notice, 1s, by what rude kind of artifice 
they aiftinguiſhed the Zodiack into 12. Signes; as we bnd it de- 


ſcribed,concerning the Chaldeans, by Sextus Empiricus, and COr- py Afro. 1. 
cerning rhe Eg yp! Hans, by Macrobime. in Somn. 2.1. 


'The manner this. They took a veſſell with a ſmall J'ole is 
the bottom, and filling it with Water, ſuffered the ſame to diſtil] 
Drop by Dropinto another Veſlell, placed beneath, to receive 
it; and this from the moment of the riſing of ſome one Star cr 
other, obſerved in one Night, untill the Moment of its riſing 
again the next night following.” The Water fallen down iato 
the Receiver, they divided into 12. equal parts, and having two 
- other (ſmaller Veſſels in readineſs; each of them fit to contain one 
tivelfth part of the Water, they again poured all the Water into 
_ - the upper Veſſel, and ſtri&tly marking the rifing of ſome one Star 
in the Zodiacks rhey at the ſame Moment gave the Water. leave : 
to diſtill into one of the ſmaller Veſſels, and ſo ſoon as. that was 
filled, obſerving likewiſe another riſing Star, they. put nnder 
another ſmall Veſſel; and ſo alternately ſhifring the.ſmall Veſlels, 
they noted, if not n one Night, yet in many the twelve Stars, 
by which they might Jiſ criminaxe the whole Zodiack into twelx - 
equal parts. Now with what Art and exaCtneſs theſe Ancients. 
meaſured out the Heavens, may be conjectured from this one 
example. I might adferr another foppery of the Chaldeans, 
frMm the ſame Empiricus, who relates; that taking it for grant- 
ed, that the future fortunes of Men did depend on their particr-- 
lar Horoſcope, or Signe riſing at their Birth ; when they had A 
I13; mir.d - 
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mind to divine in this Kind:T'wo of theſe wiſe men agreed roge- 


-...therin the Calculation of the N, ativity of the'Perſon propoſed:the 


one ſtood by the Mother in Travetl, the other on ſome high 
place neer at hand; and as he that was below gave the Signe, that 


the Infant was then newly come into the World, the other above. 


-took care to obſerve the Signe, that was juſt then newly riſen. 
Bur, it will be of more uſe for us to hear what Macrobzus tells 
of the Egiptians. They, when they would know the Diameter 
of the Sun, had inreadineſsa Veſſell of Stone, hollowed to the 
form of an Hemiſphere, exaCtly made, with aſtyle or Gnomon 
ereted in the middle, and twelve Horary Lines drawn within: 
An1 on the very Day of the Equinox, ering the Moment, 


when the vpper Limbus of the Sun firſt ſhewed it mov. the ' 


Horizon ; they narked that place on the brim oof the Veſſell, 
on which Pave Fram: caſt its ſhylow. Then again marking 
that place, on which the ſhadow ended, when the lower Limbus 
of the Suns bady appeared jult above.the edge of the Horizon; 
rhey meaſured the ſpace or diſtance betwixt the two marks 
of the Shadows, and found it to be the ninth part of an hour, 
or the hundred and eight part of the Hemiſphere, and conſc- 
quently the two hundred and ſixteenth part of the whole Cir- 
cuit : and from thence they deduced, that the Diameter of the 
Sun was the two hundredth and {ixteenth part of its whole Orb ; 
(which, in truth, 15 tne 7ooth neer upon) or did contain one 
Degree and an hundred M inutes ; which bs 1s no more than 
halt a Degree, or 31. Minutes, at moſt. 
52r-2d, that 1t was the practiſe of elder times, to commenſurate 
the Diameter of the Sun by an Hydrologie, or Veſlell of Water; 
colle&ing the fame from part of the Water flowing down the 


whole Day. which had dropped untill the Sun was wholly ri-- - 
ſen; as is infinuated by Piatarch, and deduced from Capella : but 


Cleom:des hath at large declared, that this way of meaſuring by 
Water falling ſlowly and equally from Veſſ-ll to Veſlell, was an 
Invenrion of the Egyptians. Now the reaſon, why we touch 
upon theſe particulars, was only tofatisfy, that (as we ſaid afore 
n>great matter in Aſtronomy was ever obſerved either. by the 


Egyptians, ov by the Babylonians. 


And, if you defire any further Argument thereof ; Pray take 
this. They werevery far from {uſpeCting, that the Fixt Stars had 
any motion proper to themſelyes.; or that they had any Eccen- 
Tricity 


o this we might ſu- | 
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tricity (excepting only that the Egyptians thought Ve and 
Mercury to move round abour the Sun, as their center, as is 
aimed by Macrobins, and ſome others ) or that the Sun had 
any Apog zum at all; with many other Particulars fully as conſt- 
derable. Which doubtleſs mult be the reaſon, why they invent- 
ed no Hypotheſes, by which they might regulate themfelyes, in 
making their calculations of the various motions of the heavenly 
bodies. And Peter Rams not long fince complanied, that we 
have nor our A/#ronomy free from the trouble of MHyporh ſes ; 
ſuch as the Inrerpreters of Ariſford themſelves, and Proclys on 
mens have recorded the -Ezyprians and Babilnians to have 
had amongſt them : while, wtroth, he complaind, that we- had 
notour Aſfronomy as rude wild and imperfect, 2s theirs was. For, 
however ſome Hypotheſes are more ſimple (and ſo more eaſy ) 
than other-ſom? : yer it is ab{olutely impoſſible, that A /Frowomy 
ſhould confilt without ſome or other. Hereupori, they could 
obſerve, indeed, that the Planets were one while Direct in their 
Progreſs, another while Retrogarde, and then again Stationa- 
ry that they in their wanderings ſometimes inclined towards 
the North, and lometimes defleftcd again toward the Seurh : 
but all that while, they could neither comprehended the rea- 
ſons of thoſe various apparenCces, nor calculate them by numbers. 
The molt they could doe, was darkly to repreſent thoſe motions, 
by certain Hzevoglypicks, as in particular by the windings and 
flexures of Serpents; and the motion ofthe Sun, only by a Beetle 
rowling his pill of dung backward : as we may read in Cl.menrs 
Alexandrinus : and then came Endoxs, who having learned 
that variety of motions among them, was thehrſt who invented 
H [ypotheſes of various Orbs, for the Solution of the Phenomena. 
Again, they were very far from attaining the determinate 
places of the Fixt Stars, according to Longirude and L:titude 
or according to their Right Afenſion, and Declination, fo that 
neither could they define the true places of the Planets, by Com-: 
aration to the Fixr Stars, nor (conſequeutlv) defigne any Ob-: 
frragh: w:th due exa&tneſs. An truely, this' was the Cauſe 
way Hypparchus met with no obſervatiors, either of the E-- 
2Yþians or Babilmians, by which he corJd receive the leaſt 
help or advantage, toward his compoſing cither Hypotheſes, cr 
Tables to repreſent the motions of the Five errant Stars: ar d 
_ Prolomy was the firſt, wio partly by the bencfit of — 
exe 
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Jefr lum by Hipps rebue, and partly by thoſe he made himſelf, 


. b2came able to attempt ſuch a Work; as ſtands recorded in 


his Almageſt. There wcre only the Eclipſes, which both theſe 
Nations had {er down : as oblerved in theur Commentaries : and 


thoſe only fo, as that from Paſt;they might be able to-conjeQture 


{omrhing of what were to Come. Not from the motions of Sun 
and Moon,exa&tly Calculated by the help of Tables;bur having 
learnd from common experience, that every nineteenth Year, 


Eclipſes did return again upon the ſame Day, for the moſt par : 


thereupon they endeavoured to prxdict what Eclipſes would hap- 
pen, and the rme whenzand this after they had perceived not any 


Anmaly in the Sun, but ſome certain Inequality in the Moon, 


which reducingto a medium, they concluded that the Moon 


_ didevery Day run through thittecn Degrees, and a little more 
than one ſixth part ofadegree; as Gemmwus delivers of the Chalde- 


as. Bur in their prediCtions of Lunar Eclipſes, they were ſom- 
what more confident ; aſwell becauſe thele Eclipſes nually 
uturne, for the three Ages next ucceding, within-the compaſs 


of the ſame Dazes; asbecaiſe it is very rare, in reſpect of the 


.greatneſs of the Earths ſhadow, but the Moon, either in the 


.waole, or ſome part ofher, more or leſs, falls' into it : bur, be- 


cafe (as to Solary Eclipſes) the Moonis both fo ſmal, and hath 


{o large a Parrallax, as that ſhe doth not for the moſt part inter- 


c2pt the light of the Sun from the Earth ; therefore was it ( as 
Dydorns witnefſeth ſpecially of the Babylonians) that they durſt 
nat determine Ec/pſes of the Sun to come, to any certain time ; 
but if they predited any, with limitation of time, they alwates 


(ro ſave their credit, in caſe of failing) annexed this Condition, 


1f the Geds be not prevailed upon, by Sacrifices and Praires, to a- 
vert ther. 


Truth is, theſe Afronomers were alſo Prieſts, and it was 


their intereſt ro calt in this Proviſo. For, being ambitious to. 
'b2 repured interpreters of the will of the Gods to the People,and 


{> both knowing inthings to come, and skillfull in ſuch Ceremo- 


nizs, waerewith their refpe&tive Denies were moſt attcyed and 


delighted : unwilling to be thought able to predi&t nothing, and 
as unwilliig again to be founderrirg in their chief predictions, 
they wrapt upall in miſteries, and amuſed the vulgar with ſu- 
erſtitions opinions and rites. The Egyprians, in a great part of 
tacir fatred Worſhip, bad recourſe to the Aftridlogirel Books 
| of 
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of their Mercurius, (one of the Order of the Fixt Stars ; a ſe- 
cond, of che ConjunCtion of Sun ani Moon; a third ard fuunth, 
of their riſing ) which with what cercemonjous Pomp they uſed 
to carry about with them, ina kind of folemne. Proceſſion, yu 


may find amply deſcribed by Clem. Alexandrinns. - Nor is it I 6 Afremet- 


ſtravge that thoſe Prieſts accounted fo ſacred and knowirg, 
ſhould alſo be eſteemed for Prophets. Further, you meer witiy 
no mention of the Five Errant Stars, all this while; ard the 
realon ſeems tobe, becauſe they attributed an energie of r]:cm 
only as they were referrableto the Inerrant or Fixt: and particu- 
larly, as they poſleſt this or that part of fome Signe in the Zo- 
diack, and together wirh it had their riſing, or ſettirg. For, fo 
| mach did they aſcribe to' the Z.odiack, as that the Bab)lonians, 
and (in imitation of them, the Perſians and In4zns) thought, 
that each decimal of Degrees,or Thirds of the Signes, (and the 
Egyptians cameas low as to each {ingle Degree ) could not be 
vanied in theriſmg, but ſome eminent variation muſt happen, 
eſpecially in him, who ſhould he bornat that time. © And here- 
upon was it, that the Egyptians made that great Circle of Gold 
(deſcribed in Dzodorus) of a cubit in thickneſs, and three hun- 
dred fixry five cubus in circumference ( plundered at laſt by 
Cambyſcs) that upon each cubits ſpace might be inſcribed each 
Day of the Year, 365. Daies.in the whole round, and alſo what 
Stars didriſe, what ſet upon each Day, nay the very hour of 
their reſpeCtive riſing and ſetting, and whatthey did {ignifie: and 
whereas others uſed to afſigne the form of ſome Animal or 
other, to each ten Degrees ; they aſſigned one to each lingle De- 
gree, and ſo made their hariolations or conjeCtural predictions 
accordingly. For Example; to the firſt Degree of Arjes they 
aſſigned the figure of a Man, holding aSicle or hook 1n his right 
hand, and a Sling in his left; to the ſecond, a Man with a Dogs- 
head,his right hand ſtretcht forth, and a ſtaff in his lefr; and fo of 
the reſt : then annexing the ſignification to each, they derer- 
mined, thar he, who ſhould have the firſt Degree of Aries for his 
Horoſcope, ſhould be ſomepart of his life a Husbandman,and the 
reſt of it a Soldier;that he,who ſhould beborn under the ſecond, 
ſhouldbe contentious; quartelſom; ant envious ; and fo of the 
reſt, all which Scaliger hath. fully deduced from Aben Ezra. 
Ina Word ; what ever knowledge euher the Eg \ quay or Chal- 
. deanshad of the Stars; certain it is, they referred it wholly to 
| A ſtronomartie, 
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Aſtronomantie,or Divination by Stars:and therefore among them 
there fouriſht, no true and genuine Aſtronomy, but a ſpurious and 
falſe, onei. e. Fſtrology Divinatory, or the fraudulent Art of For- 
tune-telling by the Heavens. | 
Beroſus (whom we formerly mentioned) coming into Greece,a 
little after the death of Alexander, 1sdiſcovered to have brought 
with him nothing ſollid rouching Aftronomy,but only Judicial 
A ſtrology;for whichy as a thing new, and ſtrange to the People,he 
was highly eſteemed,as Vitruvinus and Pliny remark. And Eudox- 
us, who hadreturned out of Egypt before that, well knew what 
ſort of Aſtrology this was (the principal Contrivers and Founders 
of which are {aid to have been Petoſzers, Necepſus, E feulapius)but 
he highly contemned it, as Cscero remembers, and brought home 
no other fruit of his tedious Travells, beſides a iſt of ſome E- 
clipſes,and the varieties of the motions of the wandering Stars, by 
which he firſt efſaied to compoſe accommodate Hypotheſes, as we 
have formerly hinted. Nay, Plato bimſelf, who was Compani- 
on to Eudoxw5, for thirteen Years together, in Egypt, proteſt, 
that he could artain nothing follid and fatisfattory, touching 
rizxoſe Stars, and therefore placed all his hope only in the ſagacity 
and induſtry of the Grecian, ſuch as he knew Eudoxus to be. 
« For, having firſt recounted what ever he knew concerning 
« them; he ſaith, It is to be beleeved that the Grecians make more 
« perfect whatſoever they receive from Barbarians;and therefore 
«« 1t 15 fit, we allow the ſame, touching the argument of which 
« we havediſcourſed. Truth is,1t is defficult to 6nd out the way, 
« how all theſe Apparences {0 involved in obſcurity,may be ex- 
« plicated: nevertheleſs there 1s great hope that things of that ſort 
« will-be better and more. advantageouſly handled, than they 
« were delivered tous by Barbarians. 
From the Egyptians and Chaldeans, tl.erefore (as Aſtronomy 


Artafe rthem ny (cf, wile young and rude) we come to the Greczans: and the 


t3 th: Grecians 
among 190718 
the mot .nm:!- 


mf aatique record of Syderal Obſervations to be for:nd among 


ta2m, ſ-ems to he that of Heſ794, who in his Book of Weeks .and 


in; m1tion of :J2125 teacnherh Husbandmen the moſt opportune times ct r-aping, 
Aftrn.is in {owing, and other [abours of Agriculture, from the riſing and {ct- 


We ol. 


ting of the Pleiades, and Hyades, and Ardurus, the Dog-ftar, and 
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Donec Pletades, que & Athlautiades, exoviuntur, Ge. 
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And I cannot tell, whether itwere that Book, or ſome other, 
that Pliny meant, when ſpeaking of Heſiod, he fates, Hujus quoq;, 
nomine extat Aſtroſogia, there is extant an Aſtrology of his. How- 
ever, we arc here to remark two things, m order to our more 
exact diſquiſition; the Firſt is, that the Ancient Greeks prin- 
cipally artended to theſe rifings and ſettings, aſwell that they 
might diſtinguiſh the ſeveral Seaſons of the Year, as that they 
might fore-know Rain, W ind and other diſpoſitions of the Air, 


uſually attending rhoſe Seaſons. And hereupon, Thates, Anaxt ExGem. Pta}. 
mander, Democritus, Euctemon, Meton, Eudoxus, and many others, & alits. 


compoled certain Parapegmata, Tables, (as Ephemerides, or Di- 
aries) in which they inſcribed each Day of the Year, with the 
particular Stars riſing or ſetting on each Day, and what mutati- 
ons of the Air each one didportend. Such a Parapegme a3 theſe, 
was compoſed likewiſe by Fulius Ceſar himſelf, tor the Hori- 


zon of Rome; inalluſfion where-to he might juitly own, what. 19. 


Lucan ſaid for him, 


Nec meas Eudoxi faſtis ſuperabitur Annus. 


| And, him doubtleſs, did Ow4d tranſlate into his Fa ſti; promie/s *: 


fing in the beginning, that he would ſing of the Stars and Signes, 
that roſe and again deſcended under the Earth.But, to keepe cloſe 
to the Greciuns ; among them, he was held a great Altrologer, 
who had diſcovered and obſerved only thele rifings and ſettings 
here ſpoken of ; and ſo of whom that might be ſpoken, which 
Catullus {aid of Conn, 


Omnia qui magni diſpexit Iumina Mundi, 
Stelorumg; ortus comperit, atq; obitus. 


For, before the Advent of Beroſw, this was the only [*Epiſe= 
maſia.] Preſignification or Divination by the Stars, the Gre- 


oians had omong them : unleſs what Heſiod hints, 1n his in diedus. 


TpaToy Gxy 747's 73, x) Slopunr, in23v hudps 


Primum prima dies, & guarta & ſeptimaſacra, &c. 


where he points out, what Daies' of the Moon were accounted 
. Lucky, and what Unlucky. 
; ' Kk2 The 


- 


ro IG TR TRENT Th 
——_— 


Sn 
<—V_— 


2 52 "OM of the Antiquity, Progreſs 


To = The Secmdobſervable is; that among the Grecian, and in- 
deed among divers other Nations, beyond all Memorials of 
eirter Traditions or Books, the Stars were reduced to certain 
Images or Conſtellations, and denominated accordingly ( ay 
their names yet ſhews) as it pleaſed the fancies of Husbandmen, 
Shepheards, Mariners and the like, who'uſed to be vigiilant and 
oa1rg upon the Heavens in clear Nights. "Though there have 
been ſome Conſtellations added of latter times, as that of the 

lb. 1. de wit- leſſer Wain, by T hates, which Laertims and Tatins recite our of 

Iſagogde Corr. Caltimachus, wino allo took the ſame el{yhere, and that of Be- 

__  renices Hair, removed into Heaven by Conon as Catullis relates. 
- _=  Cleuſtratus likewiſe (as we have it from Hyginus) found out the 
.C4Þ.8. | j : . : 
* Kid; though, (which Pliny moreover attributes to him, ) his 
invention of the Signes in the Zodiack, is fo to be underſtood, as 
that he taught men through what Signesthe Sun and other PI axers 
paſſed. But (that we may touch alſo uponthis) at firſt, the Gye- 
cians had only Eleven Signes in their Zodiack ; and it was long 
after ere they came to add the Twelfth, in imitation of the E- 
in 1 Geog. | 8. £yptians, who (as may be colleCted from: Seruws,, Marcianus, 
and others} in ttead of the Claes of the Scorpion, placed Libras. 
the place deſtined to Auguſtus, by Virg, | 


».Ewmg. .--- Jpſe tibi jam brachia contrahit- ardens SCOYpLUs. -=-< 


They added the 'Twelfrh,we ſay, to the end,that as the whole 
Compats of the Zodiack was divided into Dodeeattmorjs ( as 
they call rhem ) twelve equal parts, fo it mighr conliſt alſo of 
twelve Signes. Albeit, being (as it were) neceſſitated to make 
1{e of ſuch Signes, as had. been brought upz .rather by chance, 
than Art; thole 12. Signes were not exactly proportionate ro 
the 12, Diviſtons of the Zodiack, but took up more ſpace ſome, 
than others: as in particular, Leo poſſelt more room than Can- 
cr ; Taurnthan Gemini. I {ay, than Gemini, which though 
compoſed of Caſtor and PolIux; in ſo little ſpage as is allowed 
| them, it is impoſſible the one ſhould Riſe, when the other S:-rs, 

3.advn. and both in the Eaſt: bur this Emprricas interprets of the two 
Phyſ c. Hemi ſpheres, TI omit to infilt 'upon this, that all Nations had 
| n2tthe ſame Conttellations: as among the Egyptians was no: 
Bear, no Cepbeus, n> Dragon; but other forms or repreſentati- 

0s, 45 T ati reports; and ſhall add only, that —_ 
| Cemas 
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ſeems to have beenthe firſt, who partly out of the Egyptian | | 


gures, partly out of the Grecian, tunithed the whole Zodiack 
with Images reſembling'the Aſteriſmes, (as men had far cied, at 
leaſt) and caſed them to be drawn on a Globe, or ſolid Sphere. 
For, Aratus ( upan-whoſe: Poem, intitul'd eawutra, Apparen- 
ces; there have. been lo many Commentaries ſet forth, as that no 
fewer then forty have been extant in- Greek; beſides thoſe of 
Cicero, - Germanicus,” Aviens, and other Latin Interpreters ) 


did no more,-but only expreſs in verſe, what Eudoxus had ſaid 


before inproſe, of this argument; as Hipparchus, Bythinus Ce- 


monſtrates. 1know not whether it wanld be ſeaſonable fer me. 55. 1 31 4rar: 


here to advertiſe, thatit is n> wonder Aratus erred fo gro{ly Phew. 


in many particulars; conſidering that ( a3 it wriren in his life) 
he Ling with Antigonus Gonatazin the quality of his Fhifcian, 
and Nicander in the quality of his -Aſtrologer ; and both 
were good at Poetry : —_— commanded the Phyſician to 
give him a tryall of his Poeſie, upon an Argument in Aſtrology; 
and the Aſtrologer to give another of his, upon ſomthing in Phy- 
fick : delivering to the one, the Book of Edoxus ; and to the 
other, all that was extant of Treacks, Antidotes, or Counter poiſons. 
So each wrote of what he d1d not well underſtand. One thirg 
I ſhill nor forget ; and that is, that the Phenomena of Fudd 
who lived neer about the ſame time, ard taught at Alexandria 


(as in the Memorials of Pappys) were quite of another kind ;{6- 7: 


. being indeed no other, but certin Principles of Aſronmmy, con- 
cerning the figure of rhe World, and the Circles of the Sphere, 
and chiefly, that of the Zodiack. 


But, to return back to che more Primitive Greeks; T remember yz vo of 
I faid, that Thales © Melgſius was accounted the Firlt, whoThales Milc- 
after old Heſiod and Homers Dates, enquired into the- Order of fius. 


the Stars. And, certainly He was the Mary who among the 
Grecians may challenge the Palme; as to Antiquity ; for, 


 Apuleius calls him, ut awtiquiſſimus, ſic peritiſſomus Aſtroruml:b. ui 


Contemplator, and Endemus in Laertius atteſteth, that this was 
the Opinion of moſt, adding moreover, that Xenophanes and 
Herodotus highly admired him, for that he had firlt predicted 
the Erlipſes and Converſions of the Sun; and that Hergclitus 
and Demncritus witneſſeth as much. And whereas Apuleius 


further ſubjoynes, that he found out the motions and oblique 


tradts of the Syderal Lights: Pliny aſcribes' that to Avaximans 
Kkz3 der,. 
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dr, a Diſciple of Thales Mileſiue, (whence he was ſaid Reruns 
fores aperuiſſe, to have opened the Doors of Celeſtial matters ) 
and Drodorns to one Qenopides Chim: which Thales could not 
yet be ignorant of the Obliquity of the Zodiack, when he had 
writren of the Solſtices, and Equinares, and had «converſed. a long 
time with the AZgyprians in their own Country, as Laertm re- 
members. Further it is delivered to us, that among others, he 
predicted that notable Eclipſe of the Sun, which hapned in the 
tim? of the warre betwixt the Meads and Lydians; which he 
could not doe by any other reaſon, but only b-cauſe, coming 
-nzwly out of LE goypt, he had learned, that Ec!zpſes generally re. 
turn upon the ſame Day after the {pace of nineteen Years; and 
having taken notice of one that fell our 19 Years before, he 
.concluded hat there would be one at ſuch'a ume. Nor 1s there 
r2alon why any ſhould think, that otherwiſe his whole life 
might be ſufficient to obſerve all the motions of the Sun and 
M on, az from thence to be able to invent all things neceſlary for 


in vt. Diogyſ, the calculation of times of their ſeveral Eclipſes. Moreover, it 


doth not appear, how by any other way, bur that Helicon Cy- - 
Zicen'rs came afterward to fore-tell that Eclipſe of the Sun 
(mention?din Plutarch)tor which he was ſo much admired by 
Dyoniſins, nd rewarded -with a Talent of Gold. Nor likewiſe, 
how Smlpirins Gallus could fore-tell that other of the Moon, 
which az moſt opportuenly predicted to the Roman Army, then 
ready to joyn battel with the Perſ#ar, 1s ſo highly celebrated 
mt only by Plutarch and Pliny, but alſo by V alerias Quintilian, 
and other Hiſtorians : for other Rule for the calculation of fu- 
ture E:lipſes, there was none before Hipparcrs, who invented 
Hypotheles and Tables fir for thar purpoſes Beſides, what La- 


erties imputed co Anaximander, Plinins as confidently imputes 
_ tone Anaximz?nz, an Auditor of his: (namely that he ſhould 


be the inventor of that Gnomon, by which the Converſions of 
the San or the Solftices and I, were indicated ; and 


th:nof Pyrha- thathe ſer up ſuch a one at Lacedemon.) Neer upon the ſame 
g2r25, 24d his tim was it 4» that Pythagoras is ſaid to have firſt diſcourſed 


(though Phawvorinus ; in Lazrtins , confers that honour upon 
Parmenides, ) that Lucifer and Veſper was one and the ſame Star 
of Venus. Now, whether may we conceive, that he borrowed this 
of the Ezyptians, from whom being taught that not only Vena, 
but Mercy alſo, were carried round about the Sun, as their 

| | Center 
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Center, ſo that one and the ſame might be both Mernirg 2nd 
Evening Star: poſlibly, from thence he might take the }.int of his 
Conjecture, that the Sun was the Center ot not only thoſe two, 
but of the other Planets alſo, and conſequently of the whcle 
World: and moreover that the Earth it (elf, as one of the Plamrs, 
moved about the Sun ? For truly, this was an eminent and con- 
ſtant Tenent in his School ; as may be underſtood not only from 
Ariſtotle in the general, but alſo from  Laezius in particular of 2:4 #% 13. 
Philolans, and from *Archimed. of A riſtarchus, both Pyrhagorns Jeong _—_ 
his Diſciples : that we may not rehearle all thoſe many paliages 
in Pl:tarch, concerning this memorable particular ; nor name_Philolaus, 
thoſe, who held, that the Earth was nut ſo much moved abour{ Ariftarchu 's 
| the Sun, as dayly turned round upon an Axis of its own ; * as Ti- 6. 156--t 
712144, Pythagorian alſo, who is therefore by Syneſ7us eſteemed, ;z on 
after Plato, the moſt excellent Aſtronomer. _ 

Furthermore, mn the next Age after Thales, or neer uPCcN, 
comes Cleoſtrarus (the ſame who was beleeved to have depre- After theſ ſic 
hended the Signes of the Zodiack) and. he, ſeriouſly remark: ng cded * Cleo» 
that the Intercalation, which as we ſaid, was wont to be made *ratus. 
every fourth Year, celebrared with the Olimpick G:zmes, did 
indeed reſtore the motion of the Sun ro the ſame day again; bur 
did not reſtore the motion of the Mcon till the eight Year, or 
two Olympiades, in which the Intercalatory Dates amounted to 
ninety Daies, or three moneths: He, we ſay, — irterdu- 
ced, inſtead of the Teraeteris, or ſpace of four Years,tke O Facteris, 
or {pace of eight Years,wiuch compleatly paſt, rhe New-Moons, 
and Full-Moons would return again on the fame Daies But,when 
in ſh>rttime men had perceived, that t}1s Inſtitution failed them, 
in exatn-{s.of computation : and that ſundry waies had bin at- 
rempted to cure this uncertainryzat length riſethup cron, ſom- wyeron, Ss 
what moze ancient than Endoxus; and he demonſtrateth from 
the New-Moons, and Full-Moons Eclypticzl, that they did not 
return upon the ſame Daies, till after full ninereen Years : ard 
thereupon he became the Author of the Ermcadecatteris, cr 
Period, or Cycle of 19. Years. In reſpect of which diicovery, 
together with the Hclic-trope, or Sun Dyal he made at Athens, 
and ſome other rhe like Inventions, he was in eminent eſteem 
among the Athenians, Bur as C MNCermmg that Period ; Callip: 
pos, familarly acquainted with A riſt tle, afſcoveriry it to be tc0- 1 
lonz, by the fourth part of a Day 3 inferred, that From four wt 
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+i2ds one whole Day ought ro be detraCted : and ſo erected a 


new Period or Cycle of Sixty {1x Years, orfour times -ninc, at 
x4ae enJiof which, one Day was to be cut off; and this was cal- 
led theCallippik Pexzod, and remained in uſe fora long time to- 
gerher. After him ſueceded Hipparchws,. who deteCting this 
Perivd, to be yet too long ; demonſtrated that after four Cal. 
1:ppik Periods, or three hundred and four Years, there would re- 
main one whole Day too much, And inruth, the experience of 
many ſucceding Ages declared, that to this detraQtion of Hypar- 
chus, nine or ten Years over and above were to be expected. 
However, it is worthy our notice; that the Period of Meron, to- 
ether with the ConeCtion of it, applyed by Callippms, was of 
1ng uſe in the Church, under the name. of the Golden numhber: 
rough wanting the Application of Hipparchw: his CorreCtion : 
alſo, a miſtake of about four Dayes, relating to the New and Full 
Mons, Crep: intothe account, evenfrom the time of the Nicene 
Councel; which was one of the two main cauſes of the Reforma 
tion of the Kalerider in the eighty ſecond Year of the laſt Age. 
And nowwe have an opportunity to ſpeak more expreſlly of 


Eudoxus, who.Exloxws, fo frequently mentioned. "This man, well underſtand- 
ft aifcoverdd ing after his return out of 
the mzceſſitics \ | 
of man fold 
Sphzr:s. 


Egypt, that not only the Sun and 
Moon, bur alſo the five Errant Stars, did keep their courſes round 
in the Zodiac; and ſo,as that aſwell the Sun and Moon, as thoſe 
wandering Stars did ſometimes vary their Latitnde,, or deviate 
from the Ecliprick Line inthe middle of the Zodiack: (for, he 
tought the Sun was alſo extravagant, as well asthe reſt; and 
a2ain, that the other Planets did not only go forward, but were 
allo Ometimes upontheir retreat backward; andſometimes made 
a haultor ſtood {till : we fay pandering all thoſe various motions, 
in his mind, and caſting about what might be the reaſons thereof 
1 nature; he at laſt imagined to himſelf, that beſides the planes 
or $5 hear of fixt Stars, which being ſupreme, carried all the reft 
toward: the Weſt, there ought alſo to be allowed three other 
Shears, aſwell to the Sun as to the Moon, and four to each one of 
the other Errant Stars; of which one and that the higheſt, ſhould 
fllow the Impreſſion of the Fixt Stars, or rather of the Primum 
Mobile ; the next to that ſhould move counter to: the Firſt, or 
toward the Eaſt; the third make the deviation from tthe Ecl;- 
prick,or middle of the Zediack ; and the fourth, or loweſt, cauſe 
1 the Starstaeir Dare tion, Station or retrogradation, and that 
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'by a certain Vibration, or Waving to and agen. So that he 
ſuppoſed in all, twenty ſeven Spheres, and all thoſe Concentri- 
cal, that rhe Superior might carry on the Inferior, and th<ſc 
might be turnzd round withm thoſe. Afterwards, Call;pprs 
aJjoyn:d rwo Spheres to the Sun, two to the Moon, and one 
a peece ti Mars Venus, and Mercury ; and ſo made thirty three: 
And Ariſtale, to all the Spheres, which did not follow 
The motion of the Aplanes, or Primus Mobile ( excepig only 
the Linar Spheres) aided as many more, which he call:d4 the 
Revolvent ones, to the end he might conform them to the mo- 
ti>n 57 rae Inerrant Sphere, or Primum Mobile: and (5 in the 
whole h: conſtituted Fifty fix Spheres, for as much, ar leaſt, 
a3 We can £1:left from his own context. Now all theſe, and even 
Pl 2:3 1 ofel7 likewiſe, thought thar the Moon was the loweſt 
of |! i: Plarets ; next to her, the Sun; and above the Sun 
ta- 6: 772ndering ocars; Nor indeed doth jt appear, that Arch 
wit mie Living a whole Ageor twoatter themyrepreſented 
the Plants in wny. other, than this very order, in that {o famous 
Sphere of his. In which though Cl:udjan tells us, that no 
more was repreſented, but only the morions of the Sun and 
Moon; - 


Percurrit proprium mentitus Signifer annum, 
Et fimulata novo Cynthia menſe redit : 


Yer Cicero a4ds other motions, when ſpeaking of Archimeles, , 


« he ſaith; when he collected together the motions of the'2 ded win? . 


« Moon, Sun, and five wandering Stars; he did the fame as that 
» God, who in Platoes Times framed the World, that ons and 
«the ſame Converſion might regulate ſundry motions, moſt dif- 
6 ferent each from other in ſlowneſs and ſwiftneſs, But Hippar 
ebus afterwards finding, that aſwell the Sun as the Moon and 
the other five Stars did come ſomtimes neerer to the Earth, and 
ſomtimes Again mounted up Farther from it; and plainly pcrcet- 
ving that that particular apparence could not poſſibly be explics 
ted by thoſe Spheres, that were all Concentrical to the Earth: 
_ therefore, wholly reje&ing them, he reſolved, that the motions 
of the Planzts were to be accounted Eccentrick; and though 
he could nothimſelf determine each particularhe yer demonſtra- 
red the way, 1n which 4 Wa inſiſting, accompliſht 
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the Invention, But b:fore we advance further, we are to com- 
memorate two or three Perſons of note, by whoſe Obſervations 
both Hipparchus 2nd PriI:yy profited very much. One was 
Timocharizs, who about three hundred Years before Chriſt , 
a n2ng other things relating to the Fixt Stars, obſerved that that 
Star wi:ich is called Spica Virgins, doth antecede the point of. 
thn? A:umnal Equinnx,by eight degrees. And with him are we 
rt joyn Ariſtillas, whoſe Obſervations of fome thing abour the 
Fixt Stars Prolomy made great uſe of,m order to hisdemonſtrating. 
that the Fixt Stars never chang their latitude, Afterwards ({carce 
an Age) ſucceded Eratoſthenes, who being Library-keeper to Pto- 
Polom. 16.1. J;21y Ewvergera the former,perſwaded him to ſetup the Armillz 
*ad: Tt» inthe Porticus of Alexandria; which Hipparchus and Prolomy 
atrerwards made uſe of ; and himfelf among other things obſer- 
ved, that the Obliquity of rhe Zodiack was of twenty three de- 
grees, and fifty,one minutes; which account Higparchus end Pro- 
| [»2y conttantly adaered to. 

Arid. 8: Now that we may at length remember the great Hipparchu, 
Hipparchus, wit floriſtt neer vpon an hundered and forty Years before 
wee firſt obſer-Chrilt: truly, we hnditno ealy task to recount, how highly 
m_ > _ Aſtronomy was beholding to him. For, in the firſt place, exa- 
Seve, accorg. Mn that Foreſaid Obſervation of Timochars, with ſome 0- 
ing to Longit. £1Ers; albeit he coul.{ nor conceive them to be in all | exact, 
a1 Latirute yer becauſe himſelf kad found that Spzca Virgins did not ante- 

ce tne Epuinottial point by more than [ix degrees, and the 
other Stars in the like proportion: he hence underſtood, that ' 

the Fixt Stais alſo were moved Eaſtward accorcing to the Zo- 

tack; an] thereup2n wrote a Book, of the Tranſpreſſion of the 

SNftices & Equinoxizs, And, being that in his time, as not long 
| az4e in Tycho Brakes, there appearcd a certain New Star, he 

74 2: £39.25. « Taerofore cave to doubt ( to ſpeak the langirage of Pliny con- 
___«cerntng him ) whether the like happened often or not; and 

k « wither thoſe Stars,that were thought to be fixts had alſo ſome 
& c*:tiin mItion peculiar to themſelves. Wherefore(as the ſcme 

« PJ;zy g +23 on) he attempted atask of difficulty ſufficient even 

<< for rne Gods themſ-lves,namely to number the Stars for Poſte- 

« riry,an reduce the heavenly Lights toa rule,ſothat by the help 

_« zf'ntruments invented the particular place ofeach one,together 

«ir it mignitude, might be exactly dcfined : and wheres 

<«1y:m:n might diſcern, not only whether they diſappeared,” or 
<« newly 


_—_ 
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bi any appeared, but alſo whether they removed.their Stations; 
5 '; 3 ewe, whether their magnitude encreaſed,or diminiſh:d; 
*av12g Heaven for an Inheritance for the W itrs of {ucceding 
6 Ages, it any were found acute and indultrious enough to Cm- 
«© prehended the myſterious orders thereof. And this was the 
firit time wien the places of the Fixt Stars were oblerved and 
markt outaccording to Longitude and Latitude : an! that Ca- 
rologue of rhe Fixr Stars, which he comp»ſed, is the very ſame, 
whach Prolomy afterward inſerted into his Almageſt.. In the lb 7 cape 
next place, he denoted what poſitions {undery Stars bay in re{pect - 
each of orner 3 whether they were poſired in a rigit Linz; or in, y 
a triangular form ; or in quadrate or ſquare, &c. as 18 mani-' mm 
felt even from Pidlomy wimſelf. Further, throvga the moticns 
ot Sun and Moon were already in ſome meafure knowr; he yet 
made that knowledge: much more exa&. For, he did not unly He a!ſo corre- 
mach corre rhe Call: pick. Period, formerly {poken of, bur alfc by fred the C al- 
having cylicEted a long Series of Eclipſe; ( namely, fr.m the _ Peri- 
time of taofe Babyloriſh 1s, in the daies of CIardocer: 126d ax pe 
pades, down to moſe oblerved by himſelf, for full fx hvndred gipfes. for 
Years igether, ) and remarking, that neither the like Erlipſes 6co. Tears te- 
d1d return on the ſam? daies, aiter the ſpace of every mnetecnge7h: 
Years,nor tlat after ſome recurſes of ten Nowenna/es,or ten times 
nine Years, any ſuch Ecdpſts happened at the times {uppolcd ; 
and that the cauſe thereof conſiſted both in the various Latitude 
of the Moon, and the anticipation of her Nodi or Rnotts , 
and her Eccentricity,by reaſon whereof her motions to her ©#Z- 
pogeium were found to be ſometimes flower, and thole to her 
Perigeum more ſpecdy : therefore, we ſay, He comprehen led 
and gave Realons for all theſe difficulties, and compaſed certzin 
Hypotheſes, and according td them, certain Tables, by wich he 
could ſafely ani exadtly calculate and predi&t what Ecl9:ſ.s 
were to follow how great they were , and when. Ard this 
was it which Pliny remembred, when having ſpoken of Thel.s; 
and Sulpitins Gallut, he comes to mention Hitparchus, After 
& theſe ( ſaith He) Hipparchus foretold the courſes of both Lo: 
« minaries, for ſix hundred Years to come ; comprehendirg the 
<« months, Days and hours of Naticns, and the Scituatians of 
& Places and turns of People : his age teſtifyirg that he 41d all 
theſe oreat ttings,only as he was partaker of natures Covncels, 
For,it mult be that Hpparchs, _ Jes the preciſe times,when ſuch 
L343 or 
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" orfech Eclip ſes were tobe vidable to the Horizonof RBodes,or A 


Exandriapanted forth alſo ſomeCountries,and principal Cities, 
rogether with the De(1znarion of the Months inufe among them; 
as alſo the very Days and hours when each Eclipſe would happen; 
an4 otner predictions ſucceding ro Rume,im the Days of Phym. 
Again, it is well worthy vur recital, that Hypparchm labour- 
ing with long defire both to conſtirute Hyporheſes, and reduce 
into Tables rhe motions of the other Piames,or five wandering 
Stars; and yetnotbeing able to furniſh himſelf either from the 
Eg y;tian:, or from tus Conntry men the Greejans, with any 
competznt Obſervations reſpective to thoſe Planets, (for while 
the places of the Fixt Stars remained unknown, it was impoſi- 
ble any ſuch could be made ) and again thoſe he had himſelf 
niade, were of much ſhorter: rxme, than was requiſite for the 
eſtabliſhing any thing certam and permanent in that fort : He 
tnzrefore only digeſted -{uch Obſervations as he had recorded b 
xm into the beſt order and method he could deviſe ;. and fo 
{tr them for their uſe and improvement, who-ſhould ccrhe after 
him» in cafe any were found capable of underſtanding and ad-- 
vancing them. And at length, by goodfortrne, it fo fell our, 
that thoſe his Obſervations ceme unto. the hands of Prolomy ; 
who comparing them with his ownzand finding rhcm judicious 
an1exz%, thereupon fieſt- began to. exe& both Hypotheſes and 
"Tables of Mo:1ons fit for thoſe Planets : yet not without much 
11meroneſs ard diffidence;becaufe his Obſervations being but 
E-w, nor of fuficient time, he dur{t not promiſe himſelf any cer-- 
rainty of his "Tables for any conſiderable ſpace, or number of 
Years, But for more affyrance Jet us hear his own ingenious: 


A'masg (14.9 Confeihon in that point. The Time ( faith He ) from whence 
a# x, 


« we have the Obſervations of the Planers {ot down, 1s ſo vaſtly 
& 'hort in compariſon of the greatneſs of Cerleſtial viciſſitudes, 
« a5 t1at it renders all predictions, that are for any great number 
& »f Ycars to come, infirm and uncertain. Ard therefore I 
« juice that Firpparcizs (that zealouslover of truth) confiderirg 
© t215 i Eculty, and withall receiving nor ſo many true Cbſerva- 

£ tions from the Ancients , as he bequeati'd to us, undertook 
& jneed rhe bu{fmeſs of rhe Sun and Moon. ind demeonttrated 
&* :aatit miz"T be performed, by equal andcircular motions: yet, 
&« 35 For thit cf the Plans, thoſe Commentinics of bis which 
& ave COme 1979 Our hands, clearly ſhows, that 


and Aupmentation of Aſtronomie. 
«not: but collecting all his own Obſervations concerning, them 
«5rogether, 1n one order and merhod, for their more cemmoci- 
& ous uſe, reſigned them to the induſtry of after times; havir.z 
« firſt demonſtrated, that they were not congruous to thoſe Zy A 
«.rheſes, which the Mathernaticians of thoſe Daies made uſe of 
&« And, for Others, ſure I aw, that either they demenſtrated nc- 
« thirg at all, or elſe only attempted the buſineſs, and 1; ft it un- 
« finiſht. But, Hipparchws being em inently knowirg in all kind; 
& of learning, conceived, that he ought nor (25 others had dcne 
« before hin) to atterapt, whar he ſhould not be able to :ccom- 
pliſh. So that we {ce, Prejomy was the firſt, who from true Obſler-. 
vations, reduced the Moons cf the Plants into H ypotheſes and 
Tablescorrefpondent. | 

Bur before we ſpeak more particularly of him, who lived Ati 9. 
about an hundred and thirty Years after Chriſt.; foraſmuch as _—_ TY ; 
in the fpace of time betwixt H:ipparchus and Prel,mptheſe ſtudies —_— wh A 
fo floriſhtat Alexandria, as that Fulins Cz ſar returrirg thence, $:figenes, of 
brought along with him that Soſigenes, by whoſe 5fſilt:nce he Alcxandria,)y 
endeavoured the reſtitution cf the Calendar, and fo may, be __ help Jut- 
thoughtto have propagated the Study of Aſ/frovomy among the CT _ 
Romans : let us refle& a little upon that time, ard lee what care for aticnef the: 
they then had'of Celeſtial matrers.In the firit place, we are to lay Calend;r, 
akide the Commemoration of Sulprizys Gallus ( of whom more 
than once afore, as one that falls noturder this account; cencern- 
ing whom we may not yet torget, what Cato is induced by Cice- 
ro, faying. While we ſaw that Gallus dye, that familier friend of 
ty Father, O Sctpro, who was reſtles1n mea'uring Heaven and 
Farth;I ſay,while we ſaw him dying even ir that Study, How 
often did Day oppreſs him, when he h2d {cthim ſelf tocbſerve and 
deſcribe {cmthing in the Night? and how often did Night cp- 
preſs him, when he had begun his Speculrions in the Morn ? 
How was he delighted, when he h:d a long. time before predi-- 
ted to us Eclipfes of the Sun and 'Moon © &c. For he was a 
man clearly ſingular, and in an Age when fo gre:t ignorance ard 
negle& of good Arrs tyrannized ovcr mens minds, beirg himſelf 
tudious and inquifirive, could not kut have borrewed bis <&tll 
either From Fgoypr or Greece, where having cbraincd a Scries! 
of Eclipfes, and the way of deducing then throughthe circuit cf 
nineteen Years ( as we faid before ) he became «ble ro Calcu- 
late them) ſo as Cicero relates. For, 2s to the reſt; how great 
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doe you think was the ignorance and neglect,nay even contempt 
of ſtudies of this nature among the Romans ? Why, truely 1o 
-Qrea"s as that Virgil coul not diflemble 16 in the Poeſy attribu- 
r-d to Anchiſa, according ro which the Romans ſhould indeed 
come to rule the World ; but yet ſhould yeeld to others,in learn- 
1n'7 to know the Stars, and deſcribe the Heavens. | | 


© © 4s - = «= - - - - Calyg, meatus 
6 Ba: * © Deſeribent radio, &.ſurgentia jidera dicent. 


And Cato himſelF is cired by Agellzzzs to hav + left in writing 
lat it was no lawfull to write what is-1n a Table kepr by ihe 
brh.2.c35.28, High Preiſt, how often ſcarcity of Proviſion wout hzppc n, how 
often the ligar of the Sun, or Moon {hould be ©rkaed : to far, 
ſuith Ge[;zs, did Cato contemne the Science of {ff -21c»y, and 
tho17ar uſeleſs either to know, or fore-tell tte Ecipjes of Sun 

ani Moon. Furthermore, taough from times as high as Numa, 

te Ro972u5 made leveral Intercalations ; yer they took all their 

art of that ſort, from the Greeks : an4 Pliny remarks, that in 

France, Spain ani Africa, tnere was no one man, who could {o 

T7 Vor 7. mach as tell the Riſing of the Stars. Nevertheleſs we are not to 
Pyrnas Maſi- forger, that among the Gauls was one Pyrhias, the Philoſopher 
lizaſt3: 2 Gaul. , © W— ; | . . 
nl G8:2mM. (35 Cleomedes calls him) of Maſitia, who about the time of 
ry to Alex, Al:xa24er of Aoedon, found the proportion of the Gnomen 
,of Mace.l, to the S3lſtitial ſhadow, to be the lame at Mafſilha, as Strabo 
tell; us Hipparchus hal obſerved it at Byzamion , who firſt at- 

temted the Northern Ocean, and diſcovered the utmoſt Thule, 

in waici Cl.»z2d2 coherently proves the Summer Tropick to 

b2 the Cam2 with the Polar, or greateſt ofallwayes apparent ones: 

anl wo (43 from his Book, de Oceano, may be inferred) was ex- 

c:dingly carious to finl out what was the Poſition of Heaven, re- 

{# 7.cyp.50. {peCtive to th2 variety of Countries and Climates. But, not fo 
ſo>1 t1 digrels from the Romans ; Pliny delivers, that in thoſe 

fi-Etim2s of R»»'s beinga Common-wealth, the Invention of 

D vals wis very raw anlimyerfedt : for that they had only the 

ring anl ferting nimeld, oat of twelve Tables. That after 

m2 Tears; thzy addel the Meridian, and by the indication of 

a 2141 column, the Lift Hour : nor that ncither, but only in 

£l-ar wetter, even aslong 35 till the firſt Punick Warr, _ 

war 
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ward they advanced fo far, as to mzke one, on two Sun Dyals; 
bur not with lines exactly Correſpondent to the hours, um1ll a- 
bout an Age after, when Q, Marcus Philizpus ordcred the bi fi- Quintus Mar- 
neſs more diligently and ſuccesfully And, becauſe the hours ct the ©1u5 Philip- 
Day remained yet uncertain in dak and cloudy weather, N;ſica bay: 4 
Scipio began to divide the Hours of Day and K 1ght equally by mr ar, thy 
W aterdiſtilling from Veſſel to Veſlel, and called it The Dyal | 
within Doores, in the Year Urbis condite DXCV. Andrill than, 
faith Pliny, Popul; Romani mdiſcraa lux fuit. Ard this much 
of Hipparchus, and ſome Aſtronomers betwixt him and rhe Prince 
of them all, Prclowy. | 
And of him, {6 great is his name, ail we need to lay, is cnl y, &rticl. 10. 
that He was the wery founder of the Art, or Science of Aſtrono- Ptolomy, the- 
my. For, though Hipparchus had indecd, as it were hewn ” - Tornder of 
out the Stones and Beams fit for 1o noble a Structure, and prepa-, 22-2008%; Lia 
R IP. a . ne mire {:7u- 
red good part of the Materials; yet was it Ptolomy alone who put 4 
them into Order and Form, and by a:ding many admurable Jn- 
venrions of his own, by infinite labour and coſt,crected tha ſo fa- 
mous Building, worthily called Mezz2y ZwimnZvc, the great Co-or- 
dination, Conſtruftion; or Compoſition; whach conliſtirg of no 
leſs than thirteen Books, contains all the DcErine, that could 
then be advanced, concerning the Sun, Moon, and aſwell the 
Fixt, as wandering Stars. And,albeit one Day teacheth zrother, 
and that (as Hpnſelf had truly foretold) tere_ came others after 
him, who. ſaw good cauſe for the Caſtigarion and CorreCtion of 
many things delivered in that Work : yet, in the gereral, the 
Art he had inſtituted, remained firm and cor.ſtant, and was after- 
wards imbraced, not only by the Alexandrians, but alſo by all 
the Arabians, Latins and others, who devoted themſelves to the 
ſervice okUrania, ever ſince. For,that the Study of her Celeſtial 
myſteries continued in great eſteem and Vereraticn, «t Alexan- 
dria, for ſome Ages after his deſeaſe,may be urdeniably wteſied, home: r. figs” 
nct only from hence, that ( among others ) both Theo, ard md it 0 
Papp, named Alcxandrians, were eminent tFerein ; of which Soo _ 
the one put forth eminent Commentaries upon Prclomies Works, ALL — < 
and the orher, among ſundry excellent peeccs, of which his ſixth 
Book of Mathematicall Colle&ions 15 one» obſerved, that 2bout 
four hundred Years from Chriſt, the Oll;qzity of the Ecliptick 
was not {vo creat, 45 Erathoſthenec, Hipparchus and Pte l:my had 
| conceived : but neer upon the ſame we dilcover itto Fe : cur 
ales : - 
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Dus: we lays that this 15 not th2e enly Monument thar 15. eX- 
tant of th2 flouriſhing of Aſtronomy us Alexandria, long after 
P:olomy had given it ſo great a Reputation there ; but there re- 
M13 another as freſh and lively, which 1s the memorials of 
thale Pa:riarchs of the Alexandrine Church, to whoſe judge- 
ment the determination of that great diſpute about the, true time 
of Eaſtr,wras thought ft to be wholly referred, aſwell by the N;- 
rene Councel,as by divers learned Biſnops afterward, and by Hdy 
T.eo himſelf, then Pops. Now, among thele Pavieuls were 
Theophilus, Cyrillus and Proterins, whole advice and directions 
were thouzht neceſſary, in regard that the Controverſies raiſed 
about the Celebration of Eaſter, about the time of the Vernal 
E7uiz3x, about the Full-Moon next tollowing, and about conſti- 
rating certain conſtant Rules re\pective to ricm 3. could not be 
b-tter compoſed, than by the dennirrye fente::ce of rheſe Prelates, 
wig Living at Alexandriaqyhere Aſtronomy was in ſuch Height, 
had the advantage of others, in point of knowing-tiioſe things 
wich were requiſite tothe finding out of the truth But,of the 
Arabian:, who in the Study of Aſtronomy fucceded the Alexan- 
drian;, and tranſlated into their own language, the Great Come 
[tim of Ptolomy, which they called Almageſtum; the Firſt, and 
moſt worthy ro be remembred, was Albategnins otherwiſe cal- 
[24 Mabomtes Araenſis, born of a Family of the Dynaſte of 
Syria; He about $09. Years after.Chriſt, made, divgrs Celeſtial 
O »lervarions, partly at Ara#a, and partly at Antioch: and found, 
both that the Apogeum of the Sun, ſince the Daies: of Prolomy, 
was alvanced to the following Signes; and that the Stars did re- 
egr2(3 toward the Eaſt, onedegree, not in the ſpace of a bundred- 
Years, az Ptol By alfo had defigned; but of fomwhat leſs than fe. 
venty; as alfo, that the Obliquity of the Ecliptick, accatding to 
Papp# his Theory, was leſs (Vit. abave 23 degrees 35. minutes)- 
with many other particulars concerning a(well the Fixt Stars, as 
the Plan=ts:whereupon he both corrected Prolomy in many things, 
anJ comp»{-d new Tables, and wrote a Book intituled, De Sc5- 
entia Stell.rum. After him, within or 2 Ages following;ſucceed- 
ed Alphrag ings, Arzachel, Almon, ww other Arabians;, amo 
whom, (us being already rainted with that ſuperſtzrtion whichha 
corrupted the {implicity of Affrouemy, with Aftrological Foole- 
r12s) ſomeccertain Few?s, as ambitiouſly affeCting' the glory of 
Di7untion as th2 others, intermixed themſelves. 
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_ After them, for a lorg time, the Worſhip of Urania lay neg. Articl. 11. 
leted, nor did Aſtronomy receive any the leaſt ( confidereble ) Aphor ſus, K. 
advantage by Objervatois ; till neer about four bundred YeaysY fn; x 49 
ſince, Alphonſe King of Caſtile and Leon, beirg himſelf alſo wins - = 
' toucht with rne curiolity of Aſtrological predictions, and Gilco- phordine Ta 

vering that the Tables aſwell of Prolomy, 2s A Ibategnins were bs. | 
not exactly agrecaþle with the Celeſtial motions; ſer himlelf to 
the compoling of new ones; andto that purpole convocated as W 
many Arabians and Feves,as were eminent mn thoſe Daics for £- 
ſtronomy,;mploying them about Obteryatjons neceſlery to {ogrear 
a Work, and comparing with them thoſe of their Predecefſors, 
that ſo they might be the more exact in the performance cf thiezr 
task propoſed. And very memorable it is, that ( as hath been 
credibly reported ) He ſpent four hundred thouſ:nd peeces of 
Gold on that undertaking : a munificence truly worthy the Hc- | 
roick mind of ſo great a Prince, and which well deſervcs to be 
had in perpetual commemoratfon by all lovers of Learning: kurt 
ſowwhar unhappily imployed, in reſpect the Perſons ſer a Work 
were not ſo ſtrict.in {tudjouſly and-conſtantly obſerving, as ſcru- 
pulouly compuringsd:refting their calculations not ſo much to 
what themſelves and others had really obſerved, as to certain tr 
ditional, myſteries, or Cabaliſtical dreams : that we may pes 
by their heedleſneſs, which Regiomontanus detecting percerved, 
that they had miſtaken the true places of the Fixt Stars, by very 
neer two whole degrees; as accounting the numbers of Prolomy, 
as if they, had bin conſtituted by him from the begrmnving 'of the 
Years of Chriſt, Which conſidered, we have the lef{s reaſon to 
wonder, if the Tables compoſed by them, called fromthe King; 
name, the A1phonſine, and lomtimes from the place, where they 
were made, G Tietane Tables (whence allo te, who was Prc- 
fident of that aNlembly of Afronomers, is ſaid to have been one 
Iſaac Chanter of the To/etan Synagogie ) have been found, c- 
ver ſince the time of K. Alphonſus,to diſagree with the Heavers, 
and to require the review and caſtigation of ſome new and more afiern hom,ri'e 
Faithfull hands. Thence forward Aſtronomy lay negleQed, and Sciencelay © 
almoſt buried in oblivion, ( only Thebitizs an Arabian, anc —— Fl, 
Prophalius a Few, obſerved in the mean time ſome ſmall matters, mays. gh 
about the motion of the Fixt Stars,and the obliquity cf the Erl p-1,j, Regci- 
tick, ) untill about two hundred Y ears ſince, Geogins Pear-mortams #- 
bacchins, and Foh. Regiommontanisr, = diſciple, ſcen:eJ to rex vere 
AM m at 
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a4 ages cal-;t; For, theſe worthy men delivered it our of the double cloud of 
truated Ii: 19 nNOrance and vanity, which the Arab;ans and Fees had raiſed, 
ſame. tr the Obſervations of its luſture ; and kmdled the Lightthereof 
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afreſh in Germany: reducing Prolomy, providing Inftruments,and 
making not a few faithfull Obſervations : though they were not 
ſo bappy, as to bring their defigne to that perfeEtion they hoped 
and had propoſed to themſelves; both of them dying in the 
middle and flower oftheir Age. _ . 
Kieich 12: Animated by their example, Nichohaws Copernieus (a Boywſſhun 
Then followed born, and Canon of the Cathedral Church of Warmes, {cituate neer 
the moſt acute: Pruemburgh; inthe ſame Country about the beginning of the laſt 
Nich. C 'op=r. Age, ſerioully addrefled himſelf o the Illuſtration of Aſtronomy; 
wart bra : 5 and reviving the long negleCted Syſteme of the World excogi- 
&rine of Py- tated by. Pythagoras,, he made many good Obſervations, in or- 
thagoras, con-der to the compoſing of new 'Fables. But, foraftmuch as he could 
cermng the not determine any thing concerning the Fixr Stars, beſides their 
Earths moni". p, motion Eaſtward, which the appeared 'to have 'jnade iſince 
Pt-lomy's time ; he therefore 'compoled 'fcme 'Canons of their 
morions, and thoſe ag'exatt as poſſibly he could : yer beth thoſe, 
and the Prurenich Tables thar' were built upon 'thetn, were ir-- 
correſpondent to the-motions of the Heavens, though leſs 'incor- 
r{pondent than the Aiphonſine. 'Nevettheleſs,the man'is'to be 
highly commended, both'for hisſublimeperſpieuity, and modce 
{ty, in that foreſeeing his Canons would need corretion, he'was 
wont frequently to exhort and encourage that ingenious young 
man, Georgins Foathimus Rheticns, deeply enamoured of the 
bautics of Aſfronomy,to apply himſelf principally to the'Reſtiny.- 
tin of the Fixt Stars, and cheifly of thoſe, which were in 
th2 Zcdiack, orineer it, and-with which the Planets might. be- 
molt conveniently compared: becapſe, without their reſtitution,it 
was impoſiible citherro attain tothe true places of the Planets, cr" 
t» atcherve any thing of Moment or certainty, toward the ad-- 
-  vanceof Affroromy. h 
Articl. 133. And then ar leſt enters that Noble Dane, Tycho Prabe, upori: 
An laft of , the Theatre of Aſt-owomy. Who, as by in" the impulſe of his 
- 4 +; a Geni15, be addicted to beholding and- noting 'the -Stars, even 
bt or-did ag almoſt as ſoon as he ſaw the light: of them ; was 'ſo much "the 
theretind ſco- Ore {purred or by thatadvice of . Copernicas, publiſhed in'tFe 
Terles aud 12> W orles of George Foachim newly mention'd, by how much 'the 
vemtiow. mo-e clearly he diſcerned the impoſſibility of determining the 
true 
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rrue and proper place of that famous New Star, ( appearins in 
the Co Ts: Caſhiopeia,fromthe eget ons. ber, 
in the Year M D. EXXI. for above ſixteen moneths together) 
withour the reſfitation of the Fixt Stars to theirs. For, He plern- 
ly perceived,that moſt,if not all the Errors, which had bun found 
in Aſt-onomy even from its firſt foundation or original, rock 
their riie cheifly from hence, that the Fixt Stars reall y were not 
in thoſe places, in which they were {uppoled to bz, by Obſerve. 
tors; Bur ſome of them were much neerer, and others : gan as 
much farther off ; and this, whether becauſe Hipparchirs in the 
beginning had not with due exa&nels conſrgned ailthe F'ixr Stars 
to peculiar places, which indeed he had deſ:gned by the Sextants 
of degr-es (and truly ir. is very "difficult at once to 1nvent any 
thing »f Moment, and perfeCt the invention) or whether becauſe 
the 'I'ranſcribers of Praomy, out of careleſnels, or ignorance, had 
corrupted the Original Text in many places; or waether the a& 
ditions afterward made; in refpe&t of the Stars progreſs to rhe 
following Signes, had'occalioned any miſtake and imperfetion 
in that Theory; or whether by any other unhappy cauſe what- 
ever. Now, in Order to this great Work, of reCtifying th-{e 
fund-mental Errors, it pleaſed Fate, that about the very {:me 
time,that traly generous and never enough commendable Prince 
William Landgrave of Haſſia, bad zealouſly deyoted his 
mindand induſtry tothe ſame care, of reſtoring the Fixt Stars to 
their true manſions: hut yet the honour he aimed at, was de 
creed only for the incomparable Tycho; who in an Heroical 
bravery of S2ul, had now reſolved with himſelfto enterpriſe nv 
lefs than the Inſtauration of the whole Science of Aſtronomy from 
ts very fundamental, ; and foto ſpare neither labour, nor colt 
(eſpecially while he was ſo happy, as to have good part of his 
expences defraied by rhe liberal contributions of that eminert 
Mecenas, Frederick the IT. King of Denmark, who thereby re- 
corded his name in immortal Characters on the leayes of Fame ) 
that ſhould be neceſſary to the making all Sorts of Obſervations 
requifire. Asſoon therefore as-he had furniſhed himſelf with 
thar Aſ#r990mical Colledge, or "Tower for Obſervations, built 
by him inthe 1/214 of Huenma, to that purpoſe aſſigned him 
by the King, and Furniſhed that Heavenly Cittadel by him 
called T7raniberg, with ſtore of exquiſite and magnificent Inſtru- 


ments Mathematical, be begun {{ having provided him{elF of 
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{undry learned and competent Coadjators) exattly ro obſerve 
the Altitude of the Pole, in- that place, by 'the CircumPolary 
Stars. By which underſtanding likewiſe the Alritude of the 
Equator, he pointed out the EquinoCtial points, by the paſſing 
of the $11n through them : and attending beſides to the middle 
parts of Taurss and Leo, he Found out the Apogeium of the Sun, 
and the Eccentricity of ity and deduced irs Courſe from the point 
of the Vernal Equinox. Moreover, from Venus, in the Day 
time compared with the Sun, and in: the Night with the Fixt 
S-ars; he endeavoured to ſearch out :the Right Aſcenſions, and 
Declinations of the Fixt Stars: which the Ancients had per- 
formed, bur fallaciouſly, by uſing the Moon, not Vers, to that 
purpaſe. And his Ciccef was as exquiſite as his care in this, that 
he conſtituted that bright Star which is 1n/ the top. of Avjes, and 
ranged the cheif of thoſe 1p order along the Zodiack : and rhen 
alvancing to enquireor:rather find out the diſtances of the reſt 
alwell from them, as each from other, he defined both the righr 
Aſcenſions and Declinations of all; preſcribed their ſeveral 
Longirudes and Latitudes, and added to the Catalogue of the 
Ancients about 200. other Stars, wholly by them omitred. Be- 
cauſe the Ancients, Living 1rvan Horizon much more Southerg, 
had obſerved and ſet down neer upon 200. Stars, that are invie 
ſible in the Daniſh Horizon, which is highly-Northern : and Ty- 
80 again colleted about 200. more than they could diſcern; and 
az being fomwhat ſmall, he intermixed them among others of 
grexer magnitude. . Further, having in the mean ſpace, al-- 
waies obſerved the paſlingy of all the Planets through the Merjs 
dian, and their ſeveral diſtances from the cheif Fixt Stars neereſt 
tothem: he laid ſuch ſoHlid foundations, as by them might be' 
exatly known mt only the trueplaces of each, but alſo their ſe- 
veral Motions. So that he came very neer the heighth of his- 
n->ble hopes of building the whole 'Fheory of Aſtronomy anew 
from the very ground, and of erefing compleat and everlaſting. 
Tables for Calculation thereupon: but alas !. prevented by an 
1mmature death, He could not accompliſh his: deſigne. It was 
very much,however, that He went. ſo far, as to have recorded 
2nd bequeathed to Pcſteriry ſuch excellent: Obſervations, by 
which Kepler -was+{oorr after* enabled to compoſe an intire 
Theory, 2nd make the: Fables-called the R:dalphine ; and by 
witch, and others afterward contriveable, whatever can be deſt- 
red- 
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red in theſe Tables, may be fully ſupplyed and perfected. Ard 
ehus among the ret deſerves ſingular commend tions, that He 
left us the Fixt Stars re-inſtalled intheir true manſions: wherezn 
He alone, in few Years practice, performed and finiſhed tl at 
prodigioully great Work, which no man from the Daies of 
iy 00" had either attempted, or in any mzaſur? advanced. 

; Ipals by many other admurable diſcoveries of his as that he 
was the firſt who demonſtrated all Comets to be carried freel y 
through the Etherial Spaces; that Refractiuns ought to be carc= 
Fally conſidered and allowed for, and how ; that he percerved 
that the Larizude of the Moon ought to: be augmented by more 
than a Quadrant, or fourth part, than had been conceived ; that 


He almolt demonſtratel y convinced the Latitudes of the Fixt Stx g* 


to be varied ; that he excogitated an Hyputbeſis, which all thoſe 
who cannot allow of the Ptolomaical, for fear to allow the- 
Copernicaw, may well adhere to and defend; with many other 
things , as difficult in their invention, asexce!lent in their 1 ſe 
And obſerve only., how valtly he tranſcended all that went 


tefore hin in point of exactneſs and certainty. As for Inſtru- 


wants Mathematical, it is well known, He made ſuch, as for 
the condition of their matter, for the Vaſtneſs of their m:gnitude, 
for the variety-of forms, for the care of their elaboration, for the 
preci'eneſsof their diviſions, and for the faciliry in uſeing z as 
the World had never the like before. Again, ſo proligious wzs 
his and his Coadjutors ſubtulity,diligence,induſtry ; that where: s: 
rhe Obſervations of Hipparchus, Prclumy, and all others before 
him had bin marked our only by the Sixth or at moſt by the 
twelfth part.of degrees; he deſigned all bis by the Sixticth- 
arts of degrees, called Minutes; or Scrulpes, and very often alſo 
y (ubdiviſions of Minutes: So that we' may well demand whar 
compuriſ> can be made betwixt that groſs: way found out by 
Eraſtxthenes, and approved and followed afterward by Hippar- 
chus and Ptolomy, - the Obſervation of the Obliquity of the" 
Zodiack ; and that moſt fine and exadt one invented by Tycho ? 
His being) by a diviſion of the Meridian into 83 parts, and the 
Interval of the Tropicks deprehended to take up 11. cf them, tf 
appeared that the diſtmice of one Tropick from the Equator, a- 
- mointed to 5.0f rhoſe parts and a half, or by 3-reduCtion of them 


un to degrees of 2.3 degr. 51. Min.and p parts,and theirs beir g” 
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the middle, as we have formerly deſcribed 1t; and: ro what de- 
oree of ſabrility and exaCtneſs this way of commenſurationcou}J 
arrive, the meanelt Novice in A/#r»vomy may ſoon judy. That 
Qizdrant likewiſe of Prilomy, ſo much admired by ancient Ay 
thoars; Pray, How valtly ſhorr did ut come of the perf-&tion of 
the leaſt that Tycho uſed? And the fame nay be ſaid of his Rules . 
fr, that thoſe Armilla, ſet up by Prolomy in the entrance of 4- 
/:x4nd'ia had x1y thing inthem comparable to thuſe erected by 
'Tycho in his Uraniburg, cannot be in the leaſt meaſure be argued 
from the other Inſtruments then in uſe, It is not' neceſſary, we 
ſhould here again review thoſe machinaments, or engines, which 
the old Egyptias and Babylonians made ule of, exther in dicern- 
in the Signes of the Zodiack, or taking the Diameter of the 
$421: or thoſe , which Ariſtkarchu and Archimedes uſed, for 
commenſurating the ſame Diameter. Only we cannot bur won- 
d-r. by the by, how Ariſtarchas, having aimed ſo neer the white 
of truth, in the matter of the S2ns,Diameter, and determining it 


ge A.enar.num to be the 520th, part of the Circle, or half a depree; as is dili- 


vered by Archimed: ſhould yet err fo widly in his book of 
Magnuiad:s and Diſt ances, as to make the Diameter of the Moon 
(which in truth; 1s very neer.as great as that of the Sun ) to be 
the 18th, part ofthe Circle, or 2. degr. when he called it rhe 
Fifteenth part of a Sian: ; which miſtake of his was long ſince 
taken notice of by Papps. Nor is there any necellity, why we 
ſhould ſurvey thoſe Inſtruments, that M/bateginws, Purbacebins, 
Regimmmntanys, Copernicus, and other more moderne Aſtronomers 
ul-d : conſidering, that beſides the Rules made by Regiomonta- 
ns (which Brnardus VWaltherm, his diſciple, preſerved,and had 
r-cor(e to,in his Obſervations of the Suns Altitude) they came fo 
ſhorrof the leaſt of Tyehoes, in point of exa&t realoning, and am- 
plitude, that they deſerve rather to be perpetually forgotten ,than 
.rem2mbred to competicion. However ir 1s ſeriouſly to be wiſhed, 
thar the Obſcryattons'made by thoſe incomparable mſtruments 
of His,my ly nv longer concealed from the Worl{for by fingu- 
lar Providence, they have been hitherto preſerved, as Gaſſendus 
atreſt2th, #2 th: Tife of T ych») bur ſoon be brought to Light. And 
this aſwell for ſandry weighty Confderations there alleadged 
by Gaſſen4us; as for this, "that-not all the Stars, of which Tycho 

hata given acopious Catalouge in his Progymmaſmate, may be 
found reduced tocongruous Calculation (19 as:-much'as they doe 
| Not 
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not exatly correſpond with the heavens) and that various Cate- 
. Jagues have been pretencedfrom the ſ:me, which are very much 
different each from otherfor all the difficulties hereupon Cepend- 
ing may ſoon be removedaand all miltakes rectified, by having re- 
courſe to the Fountaingor Grigiral obſervations,which will clearly 
declare, what hath bin already corruptly duced, and what may 
be at length carefully and demonſtratrvely deduced from them. 
And, in themean while, if Hipparchws his memcry be ſo 
highly and (indeed) yaſtly preciousamong learned men, for his: 
merrits 4n<Xcogitatmg and framing Inftruments, where by 
to take the dimenhons, diftances, motions &c. of 'Heavenly bc- 
dies: certainly,that of our Tycho ought.to be as highly eſtcemed 
by us and all Poſterity ; ſmce he alone, for ſo many Ages togetHer: 
was found,:thar:durſt -not .only imitate him in thoſe ſublime 
inventions; but ſo 1mirate, as very much to exceed him. For 
my part, truly; fince Hipparchwus may rightfully be called Ar- 
las the Second : I ſhall do but juſtice to name Tycho, Hercules 
the Second, who releiving his Predeceflor, lorg languiſhing and 
ready'to'faint under {o prodigious a burden; which doubrlcſs- 
was'the-Reaſon, why Repler called him, the Modern Haipparchas. 
Andithus bave we in a ſhort Relation, rehearſed to ycu, what 
we could:garher together, concerning the Original, Progreſs, ard- 
Advance of Aſtronomy, frem'the bigheſt of times, of which there 
remain any Authentick memorials, down tothe deceaſe of Tycho- 
\Brahe, the Noble and the Great, As for what Additicns this 
excelent Science hath received, by the 1ndul.ry of 4ftroncmurs 
-1n this preſent Age, by the help of the Teleſecpe, whoſe Invention 
-may ſeem to have been unhappily deferred tuo long, as being de- 
ferreditill ſeme'Years after Teboes dearh: they may be eaſily 
ſummed up. For.all thatour Days can juſtly challenge the ho- 
nour of diſcovering ,is(1.) the ſpots in the fn (2.) tFe.incquality 
of the ſuperficies of the Moor: (3.) Venue ſhifting her apparences, 
as doth the Moor: (4..) Mercuryand Fupiter in ſcme Preporticn,: 
doing the like : (5) Fupner with a kind of a bound abcut hm, 
and guarded with four lefſer Stars as Attenderrs: ( 6. ) Saturn 
triple-bodied : ( 7. )the Galaxy fully beſet with ſmall Stars - 
and (8: ) divers pale afſemblies of ſmall Stars. ſeeming to be 
only little white clouds in the Ikin, with ſome other partict-- 
Lars lately remarked. Now if you pleaſe to ad this to the for- 


mer ſummary: you havethe wholc (though brief)Story of Afro 
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of the 4 utiquity, Progreſs 


— : _ from its very infancy to that augmented Rate it now- hath 


attained : I wiſh 1 might have ſaid, to its Full growth and 
Perfect jon. Bur, alas! that 1s reſerved for Poſterity. 
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